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This training manual is the result of over three years of 
food drying and storage training programs given for the Peace 
Corps Energy Project. This final draft is the direct result 



of pilot testing the draft training manual during two (2) 
two-week training programs in Sierra Leone (January 
17-February 4) and Kenya (February 14-25, 1983) under Peace 
Corps Contract PC 382-1013. It was also piloted as a 
one-week training program in Senegal (March 14-19, 1983) 
under a separate contracts 

All of the pilot programs included Peace Corps Volunteers as 
^ well as Bost Country Nationals^ who played a very important 

role in the success of the programs. We strongly suggest 
that any future programs conducted using this training manual 

incorporate local people into the training program as 

_ _ '* 

participants: they will have much to learn from the program 
and will be vital sources of local information necessary for 
the success of the program. 

We feel that this manual is another step in the process of 
developing useful, relevant training mater ials for technical 
; and extension workers. Use this material as you need, to 

cbhtihue the prdcess, and feel free to alter and improve each 
session. 

If you have questions or comments about the manual, the 
training philosophy, or specific sessions of handouts, please 
^ contact us. - ^ A 

ERIC 
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TO- TRAIN^ING 



There are two threads running through this training program: 
one of technical trairiirig^ in the areas of food drying and 
storage, and one of exterisidn trainingr in the concept of 
appropriate technology continuhity development 

The main f ocus of _ the program, of course, is the technical 
training of Peace Corps Volunteers and their Counterparts, to 
be able to design, builds use and maintain improved food 
dryers and stores.. But from ail extension standpoint, the 
technologies themselves will not do anyone any g^qqd if they 

are hot presented as cpnununity development tools. The 

community, development philosophy ^^hat^jia s^ be e_.n__i.nb„er_eni; — irr 
CHP/Farallories traini-ng--pT over the years is one that 

takes people into account and builds on what they know to 
help them solve their own problems. 

Technologies that do not take a people and their cuiiture into 
account are_ doomed for fa il u r e a nd_ i t ^ doe^ not take^^^-t^ 
develop a liit Of improperly introduced technoiogies-. But 
technologies that use locally available resources, both human 
and materials, to meet community-felt needs ^ have a good 
chance, of succeeding and growing. Improving traditional 
technologies, is more acceptable to a community thar^ importing 
completely foreign ones. Technqlogiesare^ only tools with 
which true community development work can proceed. 

This training program is designed to model and parallel 
cbmmuriity extension work. Participants are asked to take a 
full and active role in their own education. They are urged 
to cooperate with others to identify and use the talfents and 
resources that are available to the group and to practice 
—skills — tha t - helj?— mojbjLgg,te^_peg^ r instil 1 ^ithin them a 
feeling of self-confidence and invotve tlreiirtTr the— pr<>cess bi- 
their own educaMon. 

The approach to training is based bh the principles b& 
non-formal education and is designed to strike a_ balance 
between structured learning arid guided^ yet _ independent 
discovery. The sessions, resources and methods that are 
included reflect the belief th£t__peqple are capable pf 

self-di-reet-ioTi--ant3— cr^ when encouraged to apply their 

knowledge and skills in ways that are relevant tb_ their 
1 ives . rt is the intent of the program to offer a f rainewoxk 

^ to the participants to apply what they have learned in 
training to service in their own ebmmunities. 
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Introduction to Training 



This program of fers skill training in all stages of t^hhical 
develbpinent : the design r constructidn bperatioH/ 

maintenance^ evaluation and modification of prototype 
devices. The designs selected will be as cdhsisteht as 
possible with the realities of rural areas in most parts of 
the world and are based on the following criteria: 

affordable and low in capital investment^ simple and 

adaptable in both design and scale^ easily understood by 
people with little or no formal gducation, responsi ve to 
lbcai_jieed^^^^^^ a^^^ ajsle " to be constructed , 
bperatedr maintained, repaired and managed by the users, 
based on the use of renewable sources of energy and local 
resdureesr both human and mater ial and characterized by the 
potential to contribute .to local cooperation, self-reliance 
and gbdi health. _ 

Throughout the program, there is a focus on . the principles 
and techniques bf hbh-fbrmjti education ^ learnlftgy 
methods and appr baches to solving problems, deyeippment 
issues^ cross-cultural perspectives and the process of 
assessment and evaluatibh. 



PAR T ICIPANT'S NOTE BOOK ^ 



It is a great-he^^^ the delivery of this training prdgram 

to distr ibuter in the first session of the first day, a 
"Participant's Notebook", to everyone who will be taking^ part 
in the training. The notebok^ itself , should be Of the 
three-ring binder ty.pe, and should include the following^ in 
order: \^ 

1. k Cover Page, listing the title of the program, the 
V contract by which it is offered, the 

location and dates of the program and 
the- name (s) of the trainers ahd/or 
contractor. 



2. Table of Contents, listing all of the contents of 

the notebook, in order. 

3. ^7 List of Handoyts, listing ?\I1 . of the handouts 

enclosed, their handout number and 
title, in order. : 



4. Biography of the Trainer (s) mentioning name, job 
^ title, place of work, experience, 

travels or other interests and a 
background of the training program or 
reason why t^e_ training is being 
offered at this time. 

5i The Handouts, include all of the handouts nece 

for^ a successful training program. 

6i tbbse leaf paper or a notebook^ on which to take 

nbt^s or make drawings* 

7. Textbooks, that are made available to the 

participants. 

8i Pen ahd/br pencil i 
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PROPOSED TWO~WEEK-5?€ H^Qffl^ 



The two--week schedule (included in the Handouts Section as 
Handoqt lA) has gone through ittany changes and keeps getting 
better. You willr no doubt ^ want t6 or need to change it for 
ycur prograin. (If j?ou need to give a one-week program^ see 
the next seiction^, *Proposed_One--Week Schedule"}. Jtf you do 
change it, use Handout ip^ "Blank Two-Week Schedule" ; replace 
the old Handout lA wj.th the new schedule arid charige the 
Handout numbers to matcb the- new schedule. 

ft two-week program is strongly r ecditiinerided over a orie^vreek 
program. The two-week program :b designed to: 

1. flow smoothly r from beginning' to end, with sessibris 

building on the informatidri gairied in 
prey ious sessions and leading up to 
future sessions, 

2. repeat the loading and unloading of solar dryers 

many times during the program, jd that 
the pavrticipants will have the maximum^ 
opportunity to experiment with Sifferent 
devices, methods and procedures in a 
noh- threatening atmosphere. 

3. have indoor, eia.^sroom sessions in the morning and 

aetiver outdoor sessions every 
afterhobn. This has evolved over years 
of workshops and has proven very 
suceessf uii 

4. cCinbirie technical and extension traiiring, within 

the program and within sessions 

themselves. The technical training is 
focused ^ in the first week, with 
extension being the f ecus of the second 
Week. This follows J^rom what the 
participants generally want: 

— baiskjr^'^nd, . technicai^^ information first 
arid then the ways arid means to .extend 
that infbrihatibh to others, using 
effective extensibri practice sessions. 
_______ _ - <i 

5. let mbde.l desigri_ ^nd soristructibn preceed the 

actual desigri arid eoristructibn, ailov ing 
participarits tb _ practice their Email 
grbup skills, designing and buixding 
under time pressure and testing a model 
they thirik might wbrk back home. 
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Proiposed Two-Week Schedule ^ 



have practice^essions (19 and 21) naturally^ follow 
introductory sessions (18 and 20) r 
ail ow in g \ pa r t i c ipan 1 6 t o^ exper ienc e : a 
new technique and immediately appij^^this 
new information. 

*■ - 
provide flexibilityr scheduled into a seemihgiy 
Structured program. Session^ 22 r 23 and 
- 24 might be continuations of Sessions 19 

or 21 r either at the training site or in 
a nearby viliagei=:-Sessi_6ns 24 — and - 26- 
cbuia be used to finish befiind-schedule 
dryer or stbrer although thi§ might want 
to be discouraged. The bptibhal 
^eshibhs can be scheduled in where and 

wherfe deemed heeessary by ^*the 

' parti^eipahts and traihers^i The 

Participant's NbtebbbRs_ should already 

cbhtaih the Optional Sessibn*^ Handputs. 

end Friday at 6PM> although extra sessions could be 
Bcheduled for Saturday morning. The 
schedule allbws people to travel back to 
their hbines ph Saturday instead of 
Suhdayr which is often appreciated. 



i 
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PROPOSED TRAINING PROGRAM SCHEOULE 



a 

10 

12 
2 

- ~4- 


Monday 


Tuesday 


Wednesday 


Thursday 


: Friday 


Saturday 


1) Introductions 
and Scheduling 

2) Tbiir of Solar 
Dryers. 


4) Timeline 


8) Adult Learning 


t2) Facilitattdn 
Skills 


t4) Economics 


16) Other techno 
logies 

17) Mid-?rogjrain 
Evaluation ~ 


5) Design Consid- 
erations 


9) Natural Cooling 
and Rainy 
Season Drying 


L3) Unload dryers 


L5) Storage _ Pests 
and Their 








3) Contnunlty 
Assessment 


6) ^nokei Tests 

7) Model Design 
and Construc- 
tion 


10) Design of 
Dryers and 
Stores 

11) Cphstruction . 

V 


Llj Construction 


l1) Construction 


(Optional conntn 
ctidn) 








s 

10 
12 


: Monday 


- Tuesday 


HednesQay 


Thursday — 


Friday 


Saturday 


IS)" Introduction 
to Non-Ponaal 
Education 

19) Non-Formal 
Edacatton 
Presentations 


20) Introductic3n 
to Method 
Deoionsbratibhs 

21) Pf4:cticing 
Method D«Dbh- 
strations 


22) Local Devel- 
opment Pro- 

- jects 

23) I fid epend en t 
Study 


24) Chemical and 
htori -Chemical 
Pest Control 

25) Action Plan 


27) Program 

Evaluation 

2S) Preparation 
of Presenta- 
tions 




2 
4 

6— 


13) uHload, reload 
It) Construction 


13) Unload, reload 
11) Cdhstxuction 


L3) Unload , reload 
^1) Construction 


_ _ _ _ _ _ ■« 

13) Unload, reldac 

26) Assessment 

and Modifica- 
tions 


29) Presehtatidri 
of Devices 

JO) Wrap-up 
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PROPOSED QNE-WEE y SCHEDULE 



The one-weejc schedule which follows is the schedule that was 
used in Senegal* We do not recommend a brie week training 
program because of all of the material that has to be briefly 
covered of completely left but. 

The schedule that follows is a ••pared-^dbwn" version of the 
two-week schedule, with these changes: 

1. The model designing and cbristructidri is eliminated. 
•V. This means that pebple _^bri't have a 

chance to try a riew br different design, 
but will more likely dedide on a 
less- risky > assured desigri. 

2. Extension sessions are all_ but eliminated. Those^ 

that do take place seemed rushed and' 
there is little time, tb discuss the 
combining of techriical arid exterision 
skills. 

3. ebristructibri. time. is limited, which tends to make 

people design arid build extremely simple 
devices that riever seem , "real" to them; 
they have. little time br energy invested 
. in their devices.. 

4. There is ho repetitibri of the loading and unloading 
y of dryers. People have one, and maybe 

twbcharices tb prepare different foods in 
different ways, or use different devices. 

5. The njid-prbgram evalUatibri does not have much to 

Ibbk back on and leaves little time to 
make changes in the remainder of the 
program, 

6. Gptibnal sessibris have to be schedured in the 

everiirigs. Which reduced motivation and 
tires pebple mbre quickly. It is harder 
. bn the trairiers, as well as the 
participants. 
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pmPtiRg) toatmto; pitkrim g-nimirj! 









kwmsDMf 




^mwDKt 


L. Introductions 
&nd Schddaling 






17. Mid-Program Eval- 
uation 

le. Ihtroductioh to 
Non-Formal Edu- 
cation 




2 9 • Pr eaei^ tat ion 
of Devices 


5. Design consid- 
erations 

«• 


15 . Storage Pests 

and their control 


14 . Economics 

9. Natural Cool- 
ing and Kaiiiy 
Season Drying 


2. Tt>ur of S<>iAr 
Dryers 






13. Unload Dryers 




27. progras 

Evaluation 


10. Design _of Dry- 
ers and Stores 


Construction 


25. Action Plan 

0 


























SDoke TeBta 

3. CooBxinity Assess- 
ment 
1. tijneline ' 


11. Construction 


11. Construction 


11 • Construction 


28 . Pr eparat ion 
of 

Preseritatibhs 
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DESCRIPTTON OF TRAllalKiG PROr.R AR 



This Description of Training Program is a concise outline of 
the proposed training program in improved food drying and 
storage. It can be used in a number of ways: 

!• It can be sent to p^^ospective Peace Corps Directors 
or Associate Directors in whose country such a 
training would meet a cbmniuhity^f elt heed, 

2. it can be sent to the program manager or logistics 
coordinator who is in charge of organizing the 
workshop and/or purchasing materials and tools, 

3. It can be sent to other trainers to brief them on 
the timing and content of the training program and 
to point out those areas in which assistant 
trainers could take part. 

4. It can be sent to Peace Corps Volunteers who would 
like more information on the program. 

5i It' can be sent to local pebpief who may be 
interested in taking the program and would like 
ihbre inf brmatibhi 
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Description of Training Program 



The Improved Food Drying and Storage Traihihg PrbgEain that is 
offered inciades both theoretical (classroom) and practical 
(hands-on) experience in the technical and extehsidh skills 
necessary to sdccessf uliy design and build devices arid 
introduce them to iocai people. The following catagbries 
detail the proposed program: 



li Timing 



A. The prbgxaiti is desiched to be delivered in two 
weeks and this is strongly suggested. However, the 
program can be reduced to a bhe-week program wi th a 
cbhside table reductitih in the quality of the 
traihihg material. 

Bi The prbgram i^ designed to be presented eight hours 
per dayr Hbhday through Friday, and four hours on 
Saturday (the proposed schedule ^ is available for 
ybur perusal) . 

C. Sessions are designed to be pesented in two - and 
four-hour _ blocks of time, specif ically, 8ftM to 
Nbbh^ and 2PH to 6PM. Evening sessions are 
possible, but hot recommended. 

D. The prbgram is approximately one-third technical , 
one-third hands-on and one-third extension. 



2. The Technical Component includes the following: 

A. The advantages and disadvantages of traditional 
drying and storage 

B. Design considerations for dryers and stores 

C. Design,, construction, testing and modification of 
dryers and stores 

D. The safe application of insecticides 

E. Identification and control of storage pests 
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Training Description 

F; Design information on natural cooling and 

rainy-season drying 

G; Information on "other technologies" as suggested by 
the participants 

The Extension Component includes the following: 

ft; Adult learning theory and methodology 

B; Non-Formal education theory and practice 

e. Effective techniques for th of new 

technologies to non-formally educated people 

b. Community Assessment methods and practice 

Method demonstrations 

Optional Sessions (offered in pice of or in additon to 
other sessions) include: 

ft; Technical dryer design information 

Bi Solar siting ^ 

Ci Preparation of fruits and vegetables for drying 

D, The use of dried foods 

E. Problem-solving skills 
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RECOMMENDED TEXTS 



Descrip t4v€-Biblibgraphy of Solar Dryers and Storage Devices 
A. Solar Dryers 

1- ft Surv ey of Sol a r ^Rgarx calturai Dryers - Report T99, Dec. 1975 ^ 

This Survey contains the history^ use^ plans and drawings of solar 
dryers frcra throughout the world- locally designed and built dryers 
are of special interest. Full of technical data and useful drawings 
and plans* 

2- Preserving Food £y D^An^ ft M a th/Sci e nce Teach i ng ^ManuaT (Manual gM-lOi 

ft very good, -teaching zaanual for people inTOlved in education at the 
junior high or high jschool level. Describes the physics of solar energy 
design and the physiology of dryed fbbds» health arid nutrition. 

3* Proceedings of the Solar Dryer WbrRshbp» Manila r Phixippines^ ISia . 

Pbcus of this book is the drying ot foods in humid tropical region^ 
of the world. More technical, less practical. 

B. Drying and Storage 

1. Postha rves^t^ Food -iQjfesei^ ii i Develdpirig Cburitri^s - 

ftn excellent book describing food losses and hbw to control thesm. 
COTiplete with photographs of improved storage devices from around 
the world. Focus oh using 16w-^c6st imprbvemehts whiqh utilize local ' 
materials and resources. 

2. Small" Farm Grain Storage 



ft complete manual on ^olar dryer s» back-up heaters, improved stbrage 
devices, and enemies of stored grain. Good irifpntiatibri bri cbritrbl of 
insects arid rodents- Full of clear ;drawirigs> charts^ and plans. 

3* Village Technology in Eastern Africa 

Focus on improving health and nutrition of women and -children through 
the use of appropriate technologies. Short section on solar dryers 
and improved food storage devices. 

Grain Stbrage 

1. Appropriate Techribldgy fbr Grairi Stbrage 

Report of one village dealing with their food stbrage problems in 
8 weeks using the dialogue approach to ccitmtanity developments Focus 
on improving local grain storage tecftniques using simple, low-cost, 
iocaiiy designed and buiit devices i 
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.Descriptive Bibiiography of Solar. 
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Proqrainmihg and T4 :aining for S m aU^ Farm Grain Storage 

Complements Sinall Farm Grain Storage, with focus on methods of 
taking that information to farms and rural areas. 

Handling and Stbrage ^f Food Gr atng i n Trop i cal and Subtropical Areas , 
#12, Hall* D.VI,, 1975, 2hd Ed. , Food and Agricultural Organization of 
the United Nations, Rome, ITALY 

An Excellent, detailed and highly technical ^handbbok oh storage of 
food grains, from small-scale to large B|ale. Full of useful inror- 
roation for trainers, agriculturalists and extension workers. 



r. 



Bi: ?f Q^e ye u d e pa rt ^M^-y^, nS^,-2 



• Establish contact with Peace Corps/Washington and become 
familiar with what cbminUnication has been with the 
country in which the training will take place. 

• Modify the "Descr iptidn of Traihing" as much as you feel 
necessary and distribute it with an introductory cover 
letter to the appropriate people. 

• Coordinate travel plails with Peace 
be sure arrival date and time are 
country. 

• Complete travel related preparations in a timely 
fashion: obtain visas ^ vaccinations and WHO card 
up-d^te^ medications for suggested possible illnesses. 

• Prepare the Participant's Ijotebooks, even if you are not 
sure yet of all of the specific handouts you will*be^ 
using, as in-country facilitieB may not be readily'^ 
available for such quantities. 

• identify and order text materials. / • 



^^^ountry: 

• Conduct a pre-traininq needs assessment, inciudihg^ a 
village vij^it. ^^-^ 

• Arrange for locally available building materials to be 
made (i.e., mud blocks, baskets, woven mats, etci) and 
collected (i.e.^^ bush poles, bamboo, ^tc.) as soon after 
your arrival as possible as some may take some time 
(such as 3 day drying time for mud blocks) i 

• Meet with Peace Corps staff who are involved in this 
program, to* discuss their and participants' 
expectations. 

• Meet yith training staff (trainers^ support staff^ 
training assistants, site Ibgist ics/admihistrative 
personnel) to discuss the program and clarify roles and 
responsibilities for eachi 
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Corps schedules , arid 
cdrnmunicated to the 



M ATERIALS AND TOOLS SHOPPING LIST 



Materials 

Mudblocks 

Cementr 56kg bag 

Sand 

Gravel 

Clay : 

Chicken wire 



Plastic Sheet 



Window screen 



Mosquito Netting 

Wire, thin 

Twiner 2-"3inin 



Bush Rope 

Nails: 3cm ibngr 



Paint r black 
Paihtr white 



Scm long, kilograms 
8cm ibhg, kilograms 



§izer description 

^ 

15cm X IScm x 30cm 
50 kg bags 
cubic yards 
cubic yards 
cubic yards, dry 
galvanized, 1cm holes 
Im X 25m roll 
clear, polyethylene or 
yinyl^ 2ni X 25m 
fiberglass or nylon (not 
metal) Im x 15m 
nylon^ not cloth 2m x 25m 
18-26 gauge, 30m total 
2-3mm diameter, locally 
made^ 100m ^ 
4-6mm diameter, local 5dm 
kilograms 



Number to buy 

200-300 
3-5 
1 
1 
1 



flat or matte, liters 
gloss, exterior _ 
Corrugated metal roofing galvanized, 75cm x 2m 
Corrugated Fiberglass roofing clear, 75cm x 2m 
Lumber: 1" 
2" 



1 
1 
1 

1 
1 

1-3 
1-3 
1-3 
1-2 

1-2 

8 sheets 
3 sheets 



X 6" X iOm total length (in 3-4m lengths) 1 

X 2" X 20m total length ^ 1 

Large baskets for food storage, 1 cubic meter size 3 
Woven mats apprbxi 2m x 20m TOTJ^i^fduhd in pieces) 1 
Bush poles 4-6 em diameter, 3m long 80 
Bamboo poles 4-6 cm diameter^ 3m long . 20 

Reeds 1-2 cm diameter, Im long 100 

Calabashes various sizes^ with tapered neck, whole 5 
Large Tihs^ 20 liters empty 5 
Salti- fihe^ dryr kilogram 1/2 
1% Balathibh Dust insecticide^ kilogram 1/2 
FRtllTS & VEGETABfcES: various types, as available, FRESH (See 
Sessions 2 and 13) 

Cardboard bbxes^ apprbx. 1/2 cubic meter size, strong 10 



Shovels pointed for digging 3 
Saws^ crosscut and rip^ each 2 
Hammers^ l/2kg claw (for hammer ihg and pulling nails) 4 
Pliers^ ^medium lengthy 15-20cm 3 
Tin Snips^30cm_ _ _ 2 
Trowels^ diamond-shaped^ masonry, 20cro length blSde 3 
Paint Brushes^ihexpehsive^ 5-lDcm wide 3 
Buckets? either te^al brplastic, 10 liter size 3 
Wood chisels, lcm,^2cm,_ 3cm each . 1 

Tape measures, 2 meter^ length . ^_ __ _ 4 _ 

Files for sharpening machetes and tools, 20-30cm lengthl 
Thermometers, 3-5cm dia. dial-type preferred, for air 6 
Paring Knifes, 9cm - 12cm Made, inexpensive 10 
Bubble Levels, for masonry worrk, 30cm-40cm 2 
Machetes or local big knives, kharp _ 6 

§1 
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F^^^Dryihg and Storage Wbrlts&bp 

• 

Project Director ^ Trainer 




1^ Tisainer Trainer- 





o 

ERIC 



SESSION «i 



TOTAL TIME J 
bBjjBCTIVES; 




MATERIALS: 



RESOURCES: 



2 sours (the first .sesibn of the program) 

By ihterviewihg each other and Introducing each 
other to the grbupr the participants will gain 
interviewing and speaRing skills/ 

By identifying the skills and resources in the 
group and posting , the written interviews^ the 
participants' will/ gain recbgnitibh of the 
information that they bring iv^.o the training 
program. 

By deseribihg their personal expectations of the 

program and the expectatibhs that their communities 

have b£ them^ ^ the participahjis will better 

understand whether br hbt their expectations will 

be met by the prbgram.^ ^ ^ 

< 

By reviewing the proposed ^schedule and sessions 
with the trainers and making necessary changes, the 
participants will uhderstand how their expectations 
can be met and th^ flexibility of the trainers. 

By reviewing the Introduction to Traininqr the 
participants will understand the parallels between 
this training program and community development 
work. 

Newsprint and markers, masking tape and for each 
participant, "Participant' s Notebook" containing : 
a table of contents, the list of handouts, the 
biographies of the trainers> the handouts for each 
session, ^ notebook paper, pen and/or pencil and 
text(s) (as available). 

Handout lA: Proposed Training Program Schedule 

Handout IB: Session Descriptions 

Handout IC: Introduction to Training 
Handout lb: Blank Two-Week Schedule 
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Session 1: Page 2 



Trainer Note 



Prepare the room by arranging a sufficient number of chairs^in a 

circle or semi-circlej Post the objectives and the session 

procedures. _ Have a sufficient number of pieces of lined paper ^or 
newsprint, markers or pens for the interviewing step, enough 
pieces of tape to post euCh piece of paper or newsprint and one 
"Participant' s Notebook" for everyone^^^n the room (see Trainers' 
Guide for details) . Prepare the questions listed in Step 10* 



f PROCEDURES 1 
Step 1: 



5 lainutes^^^^^^^ - - -- - ^.^^ .. _ ^ 

Welcoine everyone to the training. Explain 

reasons for this session^ its objectives 
procedures. 



the 
and 



■ - ■ ■ Trainer Note ■ 

This first activity _of the--f i^st session will set the mood for the 
program so b^ relaxed^ fiexibler accepting, non-authoritarian and 
in a good humor. 

ftsk if everyone in the group knows each others if they 6b, this 
session can be sHortehed considerably by .quickly going through 
steps 2,3,4 and 5, which will allow more time for expectations and 
scheduling. Stress the impbrtanQe of ihtrbductibhs at the 
beginning of any program and the idehtificatibh bf Ibcal resources 
and skills. 



Step 2: 



10 minutes _ _ _ 

Post a blank pieie bf newsprint at th^e frbht of the 

robm^ head it "Interview Questibhs". and ask the 

group tb list the questions they wbuld like to have 
shared with the groups 



Trainer Note 



The list should ^include: Namey home, work, skills or experience 
ihi fbbd drying^ food stbrag^e, cbntructibh, education, extension 
and language, plus personal expectations df_ the program and 
expectations that ybur cbiiununity members have of your during this 
prbgram. you may want to prepare this list before the session, 
post it and review it here. l_ ^ 
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Session 1: Page 3 



Step 3: 29 minutes. _____ ___ _ 

Form small grdupsi interview each other ana write 
down the answers to the interview questions. 



— ' — — ■ ■ ' Trainer Note — 

if the group has lejis than 20 people in it, these groups can be 
pairs and the answers can be written on notebook paper. if the 
~gr-6opT~is iarg3T 1:hah-"2dr fptnfl— stnat^ one^ 
perron record th^e answers for the entire grosp on one sheet df 
newsprint, then have one person introduce the entire smaii group 
to the iarae grbupr to save time. Writing the^ names and other 
xhf ormatoh "bh h€fwspriht makes it easier to ^martch names with 
facesi Have people interview people they don't ai ready know. 
Remind the gTrbups bf the time to keep from going too long. 



Step 4: 20 minutes 

Have people inrejoduce each other to the grbup. 



~ ~ ' — Trainer Note ' ' — " — — " 

With pairs, have each person introduce their hew friend. With 
larger groups, have one person introduce the group. Have people 
stand as they are introduced. Be sure each interview i^uestion is 
answered for each person. Point out the large number of people in 
the room Who bring skills and resources to the group. 



Step 5: 5 minutes ^ 

Post the answers to the interview questions arc 
the room. ^ 



^^-^ T,-- — i- Trainer Note " ~ 

Remind^ iPeople to read over the posted answers' to better identify 
local resources. .. • 
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Ste^6_: 10 niinutes 

* List and review _ the expectations* of the group. 

Expiain which will be met by the proposed training 
'scheduler which can be met with some schedule 
phanges and which will not be abl^ to be met. 
_ _ ^ ; * 

Step 7: 5 minutes 

Distribute the Participant's Notebooks, texts and 
pehs.^ - ^ 



"Step 8: ; 20 minutes _^ 

Have everyone read the Biographies of the/Trainers 
- and answer' any giiestions they may have. ^Have 
everyone review Handouts lA and lBr{ "Proposed 
^ Training Program Schedule" ^nd " "Session 
Descriptions". . '_- ■ 



Trainer Note 



If it is necessary to add or subtract some s<^^^^^ some 
of the optional sessions or change the proposed schedule to meet 
the expectations of the particijsants, do it at this time^or the 
first week, filling in the "Blank Two-Week Schedule" , Handout ID 
as necessary^ ^ / 



Take \ the following suggestions into account^ when resch^d^ 
balance classrooin and outdoor sessions , note we^J:her J^patfcerns 
(morning clouds, af ternoon showers, etc. ) wh^ scl^eduiing outSoor 
sessions, try to follow thfe chronological order of sessj:6h5 as 

listed in Handout IB. Remind thaj: the^ schedule for the 

second week of training can be made or changed during Session 17, 

the Mid-Program iSval uation. 

— ■ ?- ' — \ ■ 



Step 9: 15 minutes . 

Have evexyohe read .Handout IC^ "Ihtroduetibh to 
- • Training^" r and, ahswer^ahy questions^ * 



Trainer Note 



Explain that Handout IG ^escribes the training prb^ philosophy, 
which may b^ different ±hah the philosophies (if any) of training 
programs in the past^*^ Point but the parallels between this 
training program and effective Community dev ; 



Session 1: ?age 5 



Step 10: 10 minutes 

n; Conclude the Bession by asking , "Did of your 

V* expectations change during this session? Did the 
. schedule present something that you were hot 
expecting during training? is there anything that 
- you've heard about the training that hasn't^ been 
^ ■ ^ ' discussed? and Have the objectives of the session 
' been met?" 



- Trainer Note 

It is helpful if these questions are written and posted in the 
front of the room. If there is little or no response^ ^end the 
session by reminding everyone to bring their hbtebboks with them 
to each session. Encourage them to read upcoming handouts and the 
texts. - 
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SESSION #2 
TOTAL TIME; 

0BJEGT1VES: 



MATERIALS: 



RESOURCES; 



1 Hours (this session is best done early in the 
mbrhing of a Warihr sunny day f or optimum, drying and 
dryer performance. ) 

By discussing the advantages and disadvantages of 
several different dryersy noting their air flow and 
temperature differences and by taking nptes^ 
participants will be able to cpmpare and contrast 
the different dryers for effectiveness. 

By prepar ing yar idus locally available foods for 
drying participants will begin to understand th^e 
issues of proper food preparation and the 
variations of preparing different foods. By using 
foods of various stages of ripeness, participants 
will understand the relationship of the level of 
ripeness to good drying. 

'■ ' 

At least two solar dryers (more, if possibleOr 
simple smoke source (such as a bee smoker or less 

expensive equivaj.ent) , variety of f resli or 

r ehy d r a ted f oqd s * r pa r t i al Ij^ and f u 1 ly^ d r i e d 
foods* , soajp and water ^clean cutjiing surfaces 
(cardboard or wood) f jpaj: ing knivesr thermometers ( 
C or F) f notebooks or paper, pens or pencils. 

* food should be various locally available maize, 
rice, other grains; legumes; fish; fruits aix6 
vegetables ^ 

Handout 2A "Tips for Drying* ^ 

Handout 2B "Data eoiiection Sheets" 

Small Fa rm Grain Storage _ ^ 

Survey of Agricultural Dryers 

Procedings of th e Solar Dryer Workshop. Philippines 



Trainer Note 



This session may require sustantial prepa^ration sijice^ at least two 

dryers are needed to demonstrate, compare and contrast. These 

dryers may have to be built or repaired prior to_ this session. 
(Refer "to Handout 5A "A Catalog of Dryers and Stores".) Prepare a 
traditional dryer, a slightly improved dryer and a "high-tech" 
dryer for the purposes of comparison. 

If the available dryers are small, orient them prior to the 
session so that they will be colleetihg solar energy and air will 
be circulating through them during the tburi 
^ m 
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Trainer Note (eontinued) 



Put samples of fresh or rehydrated fruits, vegetablesr grains and 
legumes into the dryers one or two days prior to the session so 
that the participants can see and taste partially dried foods. 

If time permits arid you feel the training should seriously address 
food then one or two improved stores (from Handout 5A) 

should be built and included in the tour. 



PROCEDURES: 

Step 1: 5 minutes 

Review objectives and post session procedures. 

Step 2: 5 minutes _ " 

Refer to Handouts 2A and 2B, "Tips for Drying* and 
"Data Collectidh Sheets". Read and discuss. 



Trainer Note 



Encourage everyone to take notes dri types of fbbd^ degree of 
ripeness, method of preparation^ etc. The more information that 
is written down on the "Data Collection Sheets" the easier future 
sessions will be. 



Step 3: 5b minutes 

Have the whole group tour dryers^ discuss, and 

critique each, check temperature^ taste dried 

foods and conduct smoke test. 



Trainer Note - _ 

During the tour of dryers, ask these questions: 

What is this? ^ _ _ 

How do you think it works? 

bo you think it will work well? 

How mtach would this cost to build in your village? 
How could it be built for less? 
is this big enough for an average-sized family? 
If hot, how big would one have to be? 
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session 2: Page 3 

— Trainer Note (Continued) ^- 

If applicable: What is the temperature inside? 

Is this too high or too low? 

Any questions? 



Remove and taste dried and partially dried foods. 

If it is a ^uhny day, light the smoker and ihtroduee smoke into 
the inlet vent of the enclosed dryers to dembhstrate the air flow 
rate and pattern. 

if there is a sufficient number of traihersr post one trainer at 
each device and have small groups of participants circulate from 
one device to another^ Distribute the list of questions to each 
trainer, prior to thi s step* 



Step 4: 50 minutes _ _ _ 

Have the participants prepare their foods for 
drying^ record . information on the "Data Collection 
Sheets" and load the dryers. 



Trainer Note — 

Refer to Handout 2A "Tips for Drying" and answer questions. 



Step 5: 10 minutes 

Have the participants clean up and put away the 
equipment, used during the session and properly 
dispose of the food waste. 
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SESSION *3 



TOTAL TIME: 
OBJECTIVES: 



MATERIALS: 
RESOURGES: 



4 Hours 

By deveibpihg- a^^^^^^^ of -cbimhuriity assessment 

questioner participants will discuss the importance 
and content of cbmmuhity assessihent and how it 
relates to appropriate dryer and storage design and 
community development work. 

By performing a community, assessment, the 

participants will _ practice information gathering 
which will be helpful in future community work. 

By compiling information into a report, 

participants will, develop filtering and organizing 
skills, which will be helpful in future work. 

By discussing the parallels between the graining 
program and effective community development work, 
the participants will _ better understand the 
backgrburid of the ^ training and possible directions 
for work iil their own communities. 

Flipchart and markers, notebooks and pens 



Handout 3A "Food Drying and Storage Community 

Assessment Questions" 
Handout 3B "Guidelines for Community Assessment' 



Trainer Note 



The timing, of this outdoor sesBion should take the weather into 
account. If there is a lack of nearby villages^ arrange for the 
trahspbrtatibn of the participants to villages for this sessibh, 
using the training site vehicle(B) or local taxis. Some 
participants may choose to interview their local cb^^^ at 
this time instead of performing a community assessment hear the 
training site. 



PROCEDURES: 
Step 1: 



5 minutes ; 

Review objectives and post the sessibh schedule. 



Step 1\ 



5 minutes 
piscuss and 
assessment; 



clarify reasbh for cbmmuhity 



31 



Session 3: Page 2 



— Trainer Note 

ftsk for a participant to briefly clarify the reason for tSe 
assessment and how it relates to develbpiheht Work* 



20 minutes 

IDevelbp a list of cbinihuhity assessment questions, 
topics, issues, etc. that participants Will need to 
know before a dryer or storage device _can_ be 
designed. _ Refer participants to Hahdout_ 3A '^Food 
Drying and Storage Cbmmuhity Assessment Questions" 
and complete the handout with the questions listed 
in this step. 

5 minutes 

Form assessment teams by interest, locality^ foods, 

etc, _ Have participants read Handout 3B 

"Guidelines for Community Assessment" and discuss. 



Trainer Note 

Bemihd everyone of the time the session will reconvene ( i^e. , 
5PM) . Be sure at least one person in each group has a timepiece. 



Step 5: 2 hours 30 minutes 

Conduct assessment of community in small groups and 
record findings.^ 

Step 6: 50 minutes ; 

Reconvene large group and have smajti grotaps give 

reports of findings of community assessment. 
Discuss findings. 



Trainer Note 

Allow time for each group to tiiorbughly report their findings^ 
Discuss each report after it has been given. Discuss overall 
findings at the end of last report. Remind reporters that it is 
not necessary to repeat information already repbrtedi Keep the 
reports moving. 




Step 3: 



Step 4: 
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step 7: 



Session 3: Page 3 



5 minutes _ _ _ 

in the large groups ai3_cuss how findings relate to 
dryer and storage desighr parallels between 
coiranuhity developineht work and appropriate 
dryer/storage design inethodblbgy . 



Trainer Note 



Ask if there is a felt heed for improved dryers or storage 
devices. 

Ask if precpnceived dryer/storage designs have changed because of 
the cominuhity assesstneiit. Ask if anyone has developed the 
"ultimate appropriate food dryer or storage device" because of the 
assessment. 



i 
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SESSIOI^ *4 



TOTAL TIME: 
OBJECTIVES: 



MftTERlAbS: 
RESOHRGES : 



BRYRR STORAGE TfKR^tJWE 

2 Hours - 

By generating timelines showing harvest tiroes r dry 
seasbhSr wet seasons^ market prices of foods^ 
planting times r humidity ^ temperatures, etc. the 
participants will understand _ the relatipnBhips 
between dxyihg and stbrager solar dryers and rainy 
season dryers, harvests arid dryer programs, 
ecbhbihics bf storing food versus buying food, etc. 

Flipchart arid markers, notebooks and pens, masking 
tape. 

HANDOUT _ 4A, "Sample Food Drying and Storage 
Timelirie" 

Lbcal people (someone with complete knowledge of 
climate, crops, costs, etc) , written material or 
secdrid-year Volunteers. 



PROCEDURES: 
Step 1: 



5 minutes 

Review outline and note procedures, 



Step 2: 



15 minutes 

Present a blank timelin_e_ to the group and help the 
group generate a list of information to be 
considered for the timeline. 



Trainer Note 



-4- 



Refer back to Session 3, "Community Assessment" The list should 
include, but not be limited, to: crop availability (types of 
crops, harvest times, planting time , sun availability (dry , wet^ 
cloudy seasons) , food costs (highs, lows, supply and demand) 
local food use (seed, home use, sale, storage, barter^ eteOr 
humidity, temperature, etc. 



Step 3; 



30 minutes 

Have small groups 

specific region. 



develop a timeline fbir their 
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Session 4: Page 2 



Trainer Note 



Refer the participants to Handout 4A, "Sainple Food Drying and 
Storage Timeline". Identify and list all of the different climate 
areas of the country. Identify those participants who are from 
each climate ajrjBA and have them form a small group to develop a 
drying and storage timeline for their specific area. 
\ ^ . 



Step 4: 1 hour 

Have each small group present their timeline. 
Discuss each timeline after it is prcsiented. 



Trainer Note 



Facilitate the presentations and discussion. 



Step 5: 10 minutes > 

ebnciude the session by pointing out the 
differences of the j^limate areas in the j:ountry and 
how the timei^iiie can be used in future _sessions 
(Design ebhsideratijms^ Natural Cooling and Rainy 
Season Drying, Design, arid Construction.) 
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SESSION »5 



TOTMi TIME! 
OBJEeTiVES: 



HATERIALS : 
RESQURCES : 




PROCEDURES i 
Step 1: 

Step 2: 



2 Hours 



By -liBting _an,d discussing traditional drying and 
s tor age me thodls . and pr beedur es j^ : the ir advantage s , 
problems associated with them and some solutions to 
those problems, the Participants will share thtfir 
local knowledge and begin to develop a list of 
dryer and storage design cbhsiderations. 



By reviewing a catalbg of. dryers and stores^ 
watching a slide show of dryers and stores from 
around the war-ixl and - discussing them, 



the- 



psrticipants will get ah overview of the ran^e of 
devices and materials that can be used to solve 
drying and storage problems in their own community. 

Newsprint, marfeers, slide projector, =^ screen, 
masking tape. 

Handout 5ft "ft eatalog of Dryers and Stores* 
Handout 5B "Food Drying Considerations" , 

Handout SC fFobd Stbrage Considerations" _^ 

The Farallbhes Institute Dryer and Storage Slide 

show . — sat 

Community ftssessment Reports (from Session #3) 
ap propriate f ee h """' oay nrain Storage . PP* 

33-40, 41-52 . . ^ . ^ 

P^ Rt Food T.Qnr. e s ^ j n Developing Countries ^ 

pp. 51-63, 71-2, 77-82, 86-90 . ^« 

fi m^^^ Fa r m firain Storage . Part 7, pp. 1-150 



5 minutes ______ 

Post and review the steps of the sessions 

20 minutes ; , 

in small groups,; list and discuss the following: 
Traditibhal drying and storage methods, advantages 
of the traditional methods, prbblems assbciated 
with traditional methods and sblutibhs tb thbse 
prbblems. 



« 
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Trainer Note 



Refer the participants tb Session #3r "Coiranunity Assessment" . 
Refer to Handout 5A "ft Catalog of Dryers and Stores" to help 
people describe traditij>nal methods of drying and storage 
Distribute newsprint and marker to ^ach group and have them record 
their lists. i . . 
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step 3s 



40 minutes «^ 

Reconvene the^ large group and have one person from 
each small group present the information generated^ 
Discuss and clarify each presehtattohi 



Trainer Note 



Facilitate the pre^senj:ations^ X^jn^^^^ reporters that there is no 
need to repeat information presented p^ Point but the 

similarities and differences between the reports^ 



Step 4 



20 minutes 

Refer to the session^s hahdbutSi 
themi ftnswer questibhsi 



Read and discuss 



Traiher Note 



ftsk people to identify ibcai drying and ^tbrage techniques f rbm 
the catalog. Ask if any "imprbved devices" have been built. in the 
country. Point but the similarities between the solutibns 
reported by the group and the cbhsideratibhs listed in the 
handouts i - - 



Step 5: 



20 minutes. . . 

Shbw the slides and discuss, 



Trainer Note 



This step 
number of 
hbt dwell 
Theref brer 
fbcus bf 
slowly, in 



is__meaht to quickly introduce the participants to a 

differeilt dryers arid stbres from around the world and 
oh any design details of any specific dryer or store. 

move quickly thrbugh the slides, pointing out the inain 
each slide. (Offer to show the slides again, more 

the evening or at lunchtime, if there is an interest.) 
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^ Sessions: Page 3 " ^ 

Step 6: 5 minutes 

Conciude the session by applying the information 
shared during the session to the training program 
(Sessions 6,7,10 and 11) and community work after 
the program. 



Trainer Note 



Refer the paxtj^c ipahts t o the Res ources^ especially to the 

selec ted pa g e^""Sf ~" ftpp r opr ia t e TeCfinblbgy f or Gr a in : Stbr ag^ * , f bir 

a detailed descriptibh of helping a community sblve their own 
storage problems^ 
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SESSION t6 



gMQKE TESTS 



TOTAL TIME: 
OBJECTIVES: 



MATERIALS: 



1 Hour . 

By performing and analyzing "solar chimney 
experiments",., the participants wiil better 
understand the^rel^a^tibn^ship^ between the colbr^ 
tiltrOrientatf on, height, air flow and temperature 
of various soiar dryer models. 

Stovepiper paint, paint brushes^ paint cleaner 
(necessary for oil-bas^d paints only), smoke source 
tsuch^s^ beesmoker-. or ~J.ess expensive equivalent) , 
thermometers and tape measures^ 



RESOURCES: 



Handout 6A "Smbke Test Data Collection Sheet' 



Trainer Note 



/Obtain enough stovepipe so that each small group of 2 or 3 will 
have about three sections of stovepipe to experimfnt with. Groups 
will be able to exchange stbvepip^_^br expanded experiments. The 
stovepipe should be of several different diameters (6, 10 and 15cm 
diameter, for example) ^ Paint some of the stoyepige with flat 
black paint and some with white paint, prior J:o this session, to 
allow time to dty. It'i? okay tb^ paint one feiJLg (not one end) of a 
piece of stovepipe black and the other side white, s.ince only one 
side can face the sun at a time. ^Lqave some pieces of stovepipe 
their original eblbr. . ' 

Prepare the list bf qiaestibhs in Step 1. 



c 



PROCEDBRES: 

Step 1: 10 minutes _ 

^ Introduce the session and post the proceduresi 
Pbst these questions and review: v 
What is the relationship between: 

1) color and temperature, 

2) vent area and temperature 
^ N 3) orientation and temperature 

4) vent area and air flow 

5) height and air flow 

6) til,fc^.ajsd air flow - 

7) jt^r flow and temperature . 




Re^er Jz^ Handout 6A, "Smoke Test Data Coliectibh 
eet". 
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Trainer Note 



Introduce this session by referring to past session (2 and 5} and 
recalling that optimal drying conditiohs require that food be 
exposed to wariti, tttoving air. Explain that the handout is set up 
to help identify the differences in air flow and temperature of 
dif f erent "solpr dryer models or chimneys*. Explain that people 
who already know all the relationships can help those wh^ don't or 
who ha\re a math anxiety. 



Step 2: 



3d minutes^ ' 

Form c[roups of 2 or .3^ perforin the experiments, 
take data and find the relationships listed. 



Trainer Note 



Remind the groups thajt they can^x^change piece^ of stoyeptpe^ Be 
sure there is at lea^t one thermc«neter> ^one smok source and one 
tape measure for each small group. Suggest each group have one 
recorder who is responsible for taking data and one calculator who 
can do ail the calculations^ 



Step 3: 



26 minutes . ^ 

Reconvene the large group to answer the guestibhs 
posted in Step 1, 



Trainer Note 



Facilitate the reporting of- the data^ Begin by asking, •'Who got 
the highest air flbw?s (from Gblumh IJ Under wJiat cbhditibhs? Who 
gbt the highest temperature? Under what cbhditibhs? Whb gbt the 
highest air flbw AND the. highest temperature: in the same 
experiment? Under what cbhditibhs?" Then mbv^ tb the questioiis 
listed^ih Step 1 and describe the relationships. 

Remind everybhe that a f^st tiine { Column H} does not necessarily 
mean a high air- flbw (Cblumh IJ because the vblume bf the chimney 
{Column G) plays ah impbrtaht rble. 

Pbiht but the applibatibns bf this sessibh tb solar dryer design 
and cbhstructibh (the aim is tb have a high air ' flow with an 
bptimal temperature [see Handout 138] while ke^epihg the 
cbhstructibh Ibw^^cbst and simple^) 

Remind everyone bf the following sessions (7r 9r 10 and 11) in 
v^hich the information from this session will bg used. 



3 Hours 

By using hew irif prmation to quickly build a model 
of a solar dryer or storage devicer the 
participants will gain experience on which to base 
future decisions. 

By explaining their model to others for criticjuingr 
participants will begin to formulate q^uestiqns of 
their devices to be answered in future sessions. 

By working on a project in small groups^ in a short 
period 6f time^ and processing it, participants 
will begin to develop group and problem solving 
slc^ills. 

cardbdardr screen, small^pieces of Bamboo and wood, 
black paintr tinsnipB, saws, hammers, wire, clear 
plastic, sheet metal, paint bruBhes, pa i^t thinner, 
nails, strong tape, glue, beesmoker , smoker f uei , 
matches,/ thermometers, gourds, wax, cloth, jars, 
string. 

Handout 7A "Effective Group Survey" ' 

Handout 7B "The Decision-Making Process" ^ 

Handout 70 "Feedback and the Helping Relationship 
Assorted dryer and storage plans and resources such 
as: 

Handout 5A "A Catalog of Dryers and ^Stores" 
"Brace Research Institute Dryer Survey" 
"Preserving Pood by Drying" - 
"Prqcedings of Solar Dryer Worksfidp, Manilla" 
"Drying Poods in the Tropics** / 
"Grain Storage for the Ghana iah/ Farmer" 
"Post Harvest Food tosses in Developing 

Countries" / 

"Small Farm Grain Storage" j 

5 mi: -ces^ - - 

Review objectives and pest the procedures. 
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Trainer Note — — • 

List tools and materials available to the partieipantSi Stress 
the coristructioh of mbdels, as opposed to full-scale uhitSi Point 
out the tiine limitations. 



Step 2: 2 hours 

Form work groups; design and build a model of a 
solar dryer or storage device. 



— — Trainer Note ^ 

Circulate among the groupsr remiridihg them of the. time. Help 
people find the tools and materials heeded. Remind the groups 
that the models don't necessarily have to be techrvically correct 
{because they will have _a_ chance, to improve oh this design) but 
the design should be useful as a demdhstratibh. 



Step 3: 5 minutes _ _ ___ _ _ ._ 

Generate and post a list of "Evaluatibh Criteria" 

to be used to critique each model as it is 
presented. 



~~ Trainer Note — \ 

The list should j.nclude; low^^ uses local material/i, simple^ 

effective, appropriate, understandable, technically sound, etc. 



Step 4: 3C minutes y 

To^jr the models with each group describing its 
device. 



Trainer Note 

Facilitate ttie ^ouf, keep it moving, ask each group to describe 
their device, their original pi^ans and how the plans changed 
during construction. Ask for questions from the g^rqup. A^k the 
group to evaluate-each model, using the criteria listed in step 3. 

At the end of the presehtatibhs^ remind the participants tha;^ they 
can either Improve the design used during this session or use a 
completely diffesrerit design for the longer cbhstructibn session. 



Session 7: Page 3 



Step 5: 10 minutes _ __ _ 

Befer everyone to Handout 7Ar "Effective Group 
Survey"/ and have theih answer each question. 

— Trainer Note " 

Encourage everyone to share their answers with the other_ members 
of their small group. _ Refer peo:ple to Handout 7B, "The 
Decisioh-Makihg Process" r which describes some types of 
dec i s ibh-mak ihg • 

Encourage people to readHahdbUt 7B and Handout ICf "Feedback and 
the Helping Relationship", because they can be useful during this 
program and beybhdi 



Step 6: 10 minutes 

Clean up the work area. 
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^^RODDCTIQN TO ADQ T.T T.EARNIHG 



TOTAL TIME: 2 hours 

OBJECTIVES: By describing how thej^ best learSr the participants 

will understand the adult learning loop and how it 
is being used during training. 

By reading and discussing articles on hoh-f brmal 
educationr the participants will be able to decide 
if these techniques are usable ih-c6uhtryi 

MATERIALS: Plipchart, markerSf hotebookSf pens, masking tape 

RESOURCES: Handout 8A "Non-Formal Adult Education" r 

Sr.inivasan • - - - 

Handout 8B "Extension, Training and Dialog", 
DeVries 

PROCEDURES: 

Step 1: 5 minutes 

Reviewwthe objectives and post the procedures. 

Step 2: 5 minutes 

Have everyone list the steps, they took as an 
adult> to learn something effectively. 

— ^— Trainer Note 

_ I _ _ _ _ _ __ _ _ ; _ ' _ _ 

Have each participant think back (reflect) on a skill that they 
feel was well-learned. Have everyone list, in order , the steps 
they went through to learn this skill. \ 

" " ! V " " 

step 3: 20 minutes V _ 

Have each participant describe their list to the 
group. \ 

- -_ .V 

Step 4: 20 minutes ^ _ 

Draw the experiential/adult learning^ loop on the 
board/f lipchart and point out that just about 
everyone's list fits the loop. 
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~^ " Trainer Note ' ' 

tJse thi wdrds of the group to mark the points of the loopi Ask 
for different people to show how their list fits the loop. Show 
the parts of the_ loop Lexper ience or actlyitxL tJ^^*^ 
"^perimehtatioil" or "action" and those pa^ts (reflection or 
^bcessihgr generalizing or filtering; and application or Ibbkihg 
aheadj that_ comprise the "reflection" or "^thinking" part of 
learning. _ Show how one is useless without the bther^ give 
examples (formal schooling, "work" , theoretical sessions^ etCi)^ 

Ask for some examples of how the loop has been used within or 
during training sessions. 

Ask if it has been effective and how people fee l about it. 



Step 5: 50 minutes 

Refer to Handout 8A, "^Nbh-Fbrmal Adul^^^^ 
and Handout 8B, "Extensibh^ Training jand Dialog". 
Have everyone read them and discuss the 
applicability of non-formal educatibn ih-cbuhtry. 



— Trainer Note : 

Ask what participants thought about the articles •^ -^^As 
has tried non-formal education ih-cbuhtry. Ask where and how 
non-formal education is applicable in-ebuh_try. Ask which of the 8 
assumptions of non-formal educatibn (Handout SA, p. 5) are valid 
for the country? Why? Why nbt? 



Step 6: 15 minutes _ 

Refer back tbthe first session, the Introduction 
to the Manual and the articles read today to 
reflect bh idult learning in the program. Refer to 
future hbh-f brmal education sessions (facilitation 
skills^ hbn-fbrmal education __ acjiivities, 
practicing^ etc.) in Which people can apply adult 
learhihg^ 
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SESSION ff9 



NATDRAI. aX)I.IWG km RftTWY SRftSQW DRYIiiS 



TOTAL TIME; 
OBJECTIVES: 



MATERIALS: 
RESOURCES: 



2 Hours 

By discussing tfaditibhal and improved natural 
cooling and rainy season dryer devices^ the 
participants will better uhderBtahd _ their 
applications and be able to design and build such a 
device in ap--c6ining sessions^ 

Newsprint^ markers, nbtebdblcsr pens, masking tape 

Handout 5A "A eatbiog bf Dryers and Stores" 
S ynall Farm Grain stbraae Parts 2 and 5 _ _ 
Design and ebnstractioh Qf^ ah Evaporative Cooler ^ 
Jankura, Pi Ci/ICE _ 
Direct Pse bf the Sun's Enefov. Daniels F. 
ffiG Energy Primer , Pbrtbla Institute 



— Trainer Note — — — 

in preparation of this session^ place a large tray outside at 
night with a shallbw (2cm3 layer water , and^ a thermometjer inT it. 
Record the tempexature of -thi watlr in the evening^ as late as 
pbssibie^ and in the mbrnihg before the sun shines_ on th^ tray. 
Share this infbrmatibh with the "Improved Cooling Devices" group 
in Step 2i fcbeate as much material as you can on the subjects of 
this sessibhf to be used as resources. 



PROeEDGRES : 
Step 1: 

Step 2: 



5 minutes 

Post the steps of the session and reviews 
30 minutes 

Divide the large group into four smaller groups^ 
TraditionaJL Cooling Methods, Improved Cooting 
gethods, JPraditional Rainy Season Drying and 

Improved Rainy _ Season Drying. Have each group 

research and record as much information as it can, 
to be reported in the next step. 



Trainer Note 



Distribute the resources to the appropriate group. Offer the help 
of trainers where_ needed. Suggest that individuals who have 
interest or knowledg e in one of the areas, jbih that groups ^ 



46 



Session 9: Page 2 



Step 3: 40 ininutes 

Have each §rbup report their fihSings to the large 
group. 



Trainer Note » ■ — - — — 

Facilitate the reports. Discuss each topic fully. AsR for 
questions from the group. Answer those questions the small groups 
cannot answer. 



Step 4: 10 minutes 

Conclude the reports with general questions and 
answers. 



■ Trainer Note ^^^^^^^^^^-^^-^^^^^^^ 

Poijit out. tha±. the cooling teehaiqiies -use^~c^^ 

Iv blockin^^^ (such as shading) and/or 

2. dumping heat (giving up heat to water^ earth or air) 

and that the "improved cooling" techniques are just extensions or 
adaptations of the "traditional techniques". 

Point out the many examples of rainy Beason dryers in the "Catalog 
of Dryers and Stores" and that some stores double as rainy season 
dryers. ^ 



Step 5: 5 minutes 

Conclude the session by reminding everyone of the 
design and construction i^>-coming sessions and that 
they can design and build a cooler or rainy season 
>yer if they choose (and if it is applicable to 
x.nexr local climate. ) 
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SESSION iiO 



TOTAL TIME: 
OBJECTIVES: 



MATERIALS: 



RESOUitCES: 



PROCEDURES: 
Step 1: 

Step 2: 
Step 3: 



2-4 Hours ; 

By designing a dryer or storage deyicer 
participants will better understand the importance 
of good design in the construction process. 

By drawing on inforinatidn gathered _ in previous 
sessions (such as the conununity assessment, smoke 
testr model cbhstructiohr natural, cooling^and rainy 
season drying), participahtp will understand the 
integrated nature of the training program. 

By tasihg the materials cost sheet, participants 
will be able to <^eter_mine the cost of their design 
and be able to modify it to reduce the oo^t, if 
necessary. ' : - 



By Wbrkiiig in small groups, partij:i^antB wiii be 
able. to _ develop better ^ communication and 
prbblem^solving skills. 

Notebooks and pens, pencils, construction materials 
iiee Session 11) , modeling materials (see Session 

7) t rulersr graph paper. _ - 

Handout lOA "Materials and fools List" 
Handout 5A "A Catalog of Dryers and Stores" 



Handout 7A "Solar Dryer Design ebhsideratibhs"_ 
Handout 8A _ Stpt^qe pesign ebhsideratiohs" 

Dryer and storage resource books from biblibgra 
(as available) 

Mechanical drawing books (as available) 
Community assessment reports (from Sessibh 3) 



5 minutes 

Review objectives and note prbeeduresi 

10 mimites - - 

Post and review the list bf Handouts and books 

listed under "Resources". 

2-4 hours _ _ _ 

Form small cbhstr^uctlbir teams (bf 2-5 pebple) , list 
"design criteria"^ decide on the best design that 
meets those design criteria, make a detailed 
drawing of the design^ make a list of all tools and 
materials heeded, _ determine the cost of the 
finished product and get the design approved. 
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— Trainer Note — 

You may want to post and review the list of procedures liated in 
Step 3. Remind participants to design systems which use as many 
locally available materials as possible^ Keep cost low 

(decide on a ceilijig cost depending on budget^ material^ 
available, etCi), point out which designs in which bbdJcs are too 
"high^tech"f too expensive and which use inappropriate materials. 

Remind the group that their construction team dbe^ hot necessarily 
have to be the same teanL_^that__desighe 

Suggest that the cbhstructibh teams be made up of people from the 
same climate zbhe^ Have teams who have a good id^a of what 
they*^re going to desiga and build jshare that with the. group. 
Suggest that each grbtip dete^ their own "design. criteria" such 

as - buiidable in 22 7 hburs^ heeds only, simple tools for 
cbnstructibhr hb milled lumcsr, locally, available materialsr etc. 
Suggest each group come up with at least 3 completely different 
designs and choose the best design from them. 

Circulate ^mbhg the groups if heeded. Act as a resource person. 

Give helpful and cbhstxuctive critcisms, where needed.^ Remind 

g r bups- tb li s t tool s and ma te r ial s he ed edy^T^e t e r mine t <7t^~ct?Fts^ 
Have one persbh in each group clearly draw their desiwr, on a sheet 
of papers , 

Remind the group that each design has to be checked and approved 
by a trainer before construction can begin. Point out that 
cbhstructibh cah_ begin as soon as a design is approved, but that 
cbhstructibh will jprbceed smobthest if more time is silent in the 
designing phase. _ Remind people that construction is scheduled for 
every afternoon for the rest of the training (just about) , with an 
bptibhal cbhstruction session Saturday afternoon. Help the 
cbi.struction. teams develop a forjn or flowchart on how to^cide on 

a desighf if necessary lg ener| bte many preliminary designSr list 

advantages and disadvantages oi each, decide on one design, make a 
detailed drawing or model of it to identify any design errors^ 
modify it or choose another design, build it^ test it, modify it 
or reject it, re-build it, etc.). 
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SESSION «11 



CONSTRDCTIOR 



TOTAL TIME: 
OBJECTIVES: 

MATERIALS: 



RESOURCES: 



22 Hours 

By working in small/ continuing^ groupsj^ 
particij^ants will develop toql^ co«^truction^r_ group 

and problem-solving skills and learn how ^ work 

with local people, materials and tools. 

(See Trainer's Guide for a detailed shopping list 
of tools and materials. ) Tools: Shovels, saws, 
hammers, pliers, tin snips, trowels, paint brushes, 
buckets, wood chisels, tape measures^ files, btabbie 
level. 

Materials: Mudbiocks, cement, sand, j[r^vei^ clay^ 

chicken wire, plastic sheet^ window screen, 

mosquito^ jietting, wire, twine, rope, jiaiis, paints^ 

metal roofing^ fiberglass roofing, iniiied lumber^ 

large woven storage baskets, woven > mats, bush 
poles^ ^bamboo poles^ reeds, calabashes^ metal 
containers^ tin cans ' 

Dryer and storage books and plans ^ (as available^ 
-^ee-Jb>4b l i b g r aphy ) — - — ^ _ _ 
Sahdbut 5A "A Catalo^g of Dryers and Stores" 
Handout 5B ?Pood Drying Considerations". 
Handout 5C ^Pbod Storage Cohsideratibhs" 



> — Trainer !?bte — = 

This session irequires substantial preparation. time for gathering 
the tools " and materials^ (listed _ in the Trainers Guide), in 
quantities sufficient to build one device per every three or four 
participants. This 22 hour session allows mUch_ time for 
individual trainer styles arid is not meant, to be offered in 22 
cbhtihubus hours. _ In :Xac it is helpful to work in 4 hour 
sessions, which will allow time _ oUti;ide of construction sessipns 
to discuss the process and the device. It is suggested, that the 
4~hbUr obnstructibn _ sessions be scheduled in the afternoons. 
Construction naturally follows design. Those groups *with 
satisfactory plans for their device should proceed with 
construction without waiting for the other groups. 

Remind the participants to unload and reload their dryers (from 
Sessions 2 and 13) during their construction time in the second 
week. 
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PROCEDURES: 

Step 1: - 15 minutes ^ 

introduce the construction session (s)^ discuss 

group dynainl«r pr^qblem-^soivingr goal/people 

or ientation, safety procedures r time design 
review and improvements, materials used. 



— Trainer Note ' 

Gather entire group^and — d^iscus^— "^oiff^s- it going?" f br~~SBSB^t"^ 
minutes a^ the beginning of eacl^ cbn^trjactibn sessibni eirculate 
between grbups and pb in t but^ unsafe tbbl use^ but allow 
participants tb^ make (and learn frbm) their bwh ihistakesi Help 
people find tools and materials as heeded* Remind pebple that 
while it wbuld be nice if a device (br pbssibly two) was actually 
completed during this sessibh, the decisibh-ihakihg and group 
skills are just as important in a ebmmuhity development aspect as 
are cbmpleted prbjects (since the time allotted. £br actual 
cbhstructioh is admittedly shbrt) • Remind groups of the time so 
that they can clean up their tbbls and put things away at the end 
bf the sessibh(s)i 



Step 2: 22 hours _ _ _ 

ebhstruct solar dryer br improved storage device* 

Step 3 : 5 minutes 

eheck-ih at the end ahd/br beginning of each day 
for group __tb share observations, questions, 
ihethbds^ difficulties^ etc. 



SESSION *i2 



TOTAL TIME: 
dBJECTIVES : 



MftTERIfttS: 
RESeURCES: 



2 Sours ^ 

By designing and carrying but a training activity^r 
the partieipafits will becbihe : mote cdinfbrtable with 
those skills necessary f br eff ectvie cbminuhity 
development work* 

By developing a list bf criteria for gbbd 
facilitation skillsj tjie participants will be able 
to evaluate their activity and the sessions given- 
by trainer Si 

Newsprint^ markers, hbtebobks, peiis. 

Handout 12A "Guidelines for PrbcessObserver" 
Handout 7A ^Effective Gtbup Survey" _ _ 
Handout 8B "Extension, Training arid Dialog" 



Trainer Note 



This sessibh. requires flexibility on the part of the trainer: the 
sessibhshbuld be allowed to go in the direction felt necessary by 
the participants. The trainer should point out that the skills 
developed during this session will be very useful in future 
training prbgrams given by, the participants^ in general 
interactions, in teaching/learning situations and in meetings. 



PROCEDURES: 
Step 1: 



10 -minutes 

Post, review and clarify objectives and procedures 
for the session. 



Trainer Note 



Clarify the definition of facilitation (i.e.jj from the Latin 

word, "facil" meaning to; make easy) and thaj:, as extension 

workers, we all need effective skills for helping^ guiding ^or 

facilitating a group or grqup^ process^ J^ facilitator could be 
thought of as a communication guide op helper* j 



Step 2: 



5 minutes 

Identify the group resources. 
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— Trainer Note — . 



Ask who has been through a "hahds-'bh" training program? Who has 
been invplved with a<^ult education programs? Who has used 
participative education techniques?. What types? Was it 
successful? Why? How?.. . 



Step 3: IQ minutes -. ^ 

Identify written resources. 



Trainer Note 



Refer to Handout 8B "Extension, Training and Dialog"^ p. 5-7, 

Step 4: lb minutes - 

Develop an activity to iffleet the objectives. 



Trainer Note 



It Is important to clarify one goal ^or objective on which the 
group can focus. Post in front of the group; "To develop a list 
of facilitation skills that can be used in meetings in the 
village". Remind the group that the list of facilitation skills 
will tje posted and used in the remainder of the training program. 
Point put that anything gained from this session will be helpful 
for al\ of us to evaluate the trainers and the presentationB given 
later in the program. ^herefore^ the session cannot "fail" s 
because some valuable information will come from the session* 

Step 5: \ 10 minutes 

Turn over the session to the group. 



Trainer Note 



2. 
3. 



Remind the partieipahts that it is their responsibiiity to conduct 
the next hour of the session^ Post this suggested sequence in 
front of the group: ' 
li identify human and written resources (already done) . 
Redefine the activities objective (if necessary) i 
Decide oh ah activity to meet the objective from this 
list: 

a. brainstorm 
b^ small groups. 

c. large group discussion 

d. role play 

e. other 

4. Carry but* the activity (4b'-50 minutes). 
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Trainer Note (cohtinuedj 



Ask for individaais to volunteer for the four rblesf: 

!• F^xiitatorr to guide the group through the activity. 
2i Recorder, to write down the list as it is developed^ 
3i Tintekeeper r to remind the group oE the tiihe remaihihg^ 
4. Process^ Obserj^er^ to oserve the group and give feedback 
(hand one copy of Handout i2ft to the^ person who volunteers 
for this role) . ' 



Step 6: 



40-50 minutes 

Carry but the activity^ 



Trainer Note 



Turn the session over the the hew facilitator^ remind the 
timekeeper of the time limit and leave the next 40 or 50 minutes 
to the group. 



Step 7: 



25 minutes 

Evaluate the activity, 



Trainer Note 



Refer participants to Handout 12A and have the process observer 
share her/his comments with the group. -Ask the group if they have 
any other Answers to the questions on the Handout, 

■to 

Ask the group how they felt about conducting their own session. 
Was the_ process f rusfe'tating? Would they prefer 'a top-down 
approach? Was the proo^ess too slow? 

Ref er . to Handout 8B "Extension^ Training and Dialog" and the 
remarks "it is impossible to dialog with farmers because they kno^ 
so little" and ^dialog is too Blow*. _ If the groujg^ voices 
frustration, remind them of the parallels of 'this grog^ram and 
effective development work: the process is slow, is never easy, 
but it is always important to allow individuals and , communities 
the opportunity to make their own decisions. 



Step 8: 



5 minutes 2 

List gieneralizations of the sessiom 
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Trainer Note 



i 



Asfc whatr if anythihgr the group learned during this session^ such 
as the importance of good facilitation sRills^ the impbrtahce of 
participation and dialog^ the slowness^ the frustration^ specific 
ideas oh how to (or how hot to) facilitater the list of 
facilitation skills (whether it is partial or complete) * 



Step 9: 



5 minutes _ _ _ 

Apply the informatibh develbpe 
training. 



to the rest of the 



Trainer Note 



Ask for a volunteer to clarify or refine the list to be posted or 
distributed, _ and used throughout the training progranLr especially 
in _Sessidn_ 17 "Kid -Program Evaluatidn"; Session, 27 "Program 
Evaluation" and Session 29 "Presentation of Devices"^ 
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riWT QftP DRYERS 



TOTAL TIME: 
OBJECTIVES: 



MATSRIAfcS: 



RESOURCES: 



2 Hours 

By unioadihg their dryers and dheckihg foods for 
dryness^ using a variety of methods^ participants 
wiii complete the lists of drying tips and tests 
for dryness by referring back to their previous 
notes. 

By observing problems associated with some if pod and 
dryexSf participants will be able _ to determine 
sdlutibhs to the problems which could be used in 
the design and cbhstructibri of their own dryer (or 
storage device) . 

Dried fobds^ unloading "trays" (pieces of 
cardbbard^ plastic or paper) ^ hammers, fine dry 
saltf small^ dry clean jars with lidSr cphditipning 
cbhtaihers^ clbth sheets^ newsprint^ markers^ tape, 
hbtebbbks and pens. 

Handout 13A "Tests for Dryness' 



HahdPut 136 

Handout 13C 
Handout 13D 
Handout 2A 
Handout 2B 



"PercentHoistures for Grains and 
Legumes" _ _ 
"summary of Temperature Factors" 
"Conditioning and Pastuerizing" 
"Tips for Drying" _ 
"Data Collection Sheet" 



Trainer Note 



Gather all of the materials (except the dried foods) and assemble 

it in the place where this session will be held. (This session 

can be held out by the dryers or in an outdoor classroom/ but not 
necessarily in the standard classroom, although it should start 
there. ) 



This session sequence (unload the dryers, test for dryness, reload 
the dryers) should be repeat^ed as many tiines as jpqssible duri 
the training program. Recommend to the particij^ants that they 

repeat : this sequence during their Construction Sessions, 

especially during the second week of the traijriijng. Remind 
construction teams of the imjportance of this repetijriqn to gain 
experience with different types of foods, different methods of 
preparation, different lengths of time in the dryej^s and under 
different climatic conditions^ in a low-risk environment in which 
they can learn from their mistakes. 
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PROCEDURES: 

Step 1: 5 minutes 

Review objectives and note procedures. 

Step 2: 10 minutes 

Have everyone unload the dryers, placing the foods 
onto the unloading trays provided/ noting which 
foods came from which dryer and then reconvene in 
the designated place. 



'• Trainer Note ~ ~- ^ 

Refer everyone to the information they wrote on Handout 2B "Data 
Collection Sheet". 



Step 3 s 20 minutes ^ 

Have everyone examine the_ foods .fxm 

dryers, test them for dry^ness, share^ new tests for 

dryness and write down their observations. 



— Trainer Note 

Refer everyone to Handout 13ft, ^Test for Dryness"^ 13B^ "Percent 
Moistures for Grains and Eegums, ISC, "Summary of Temperature 
Factors, and i3D, "Cohditidning and Pastueri2ihg"r Distribute the 
jars and salt for the salt tejst, the hammers for the "blunt object 
test" and ask people to share any hew cithd different "tests for 
drynes s" ^ Encourage people to taste the dried fo ods 

\- 

Step 4: 15 minutes _ \ _ 

flake additions and corrections t^ the handouts. 



Trainer Note 




Post hewpriht labelled "Additions to 2A" and "Additidh|^ to 13A". 
Write down any corrections or additibhs as they are mejntidned. 
Answer questions oh any of the Handouts. X_ 



SOmihutes 

Reload dryers, begin conditionxag and clean-up. 



Step 5: 



57 

ERIC 



Session 13 j Page 3 



Trainer Note 



Have everyone take this new information aad either reload thpse 
fools Sot yet dry Or load freshly prepared fOOds | foil owing the 
^improved tips fOr drying") . Encoorage people to begin 
pastuerizihg or packaging dried foods. 
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ECONQHICS 



TOTAL TIME: 
OBJECTIVES: 



MATERIALS: 
RESOURCES : 



2 Hours 

By discuBBing the different ie of ecbhbihic 

analysis that_ are possibler _ the participants will 
better understand the economic issues of food 
drying and storage. 

By prejparing^ and deij.yering . an ecbhbmic 
presentation, the participants will gain experience 
in economic analysis and speaking before a grbupi 

Flipchart and marker Sf notebooks and pens i 

Handout i4A "Sample Cost/Benefit Analysis of a 
Solar Dryer** 

Handout i4B "Lifecycie Onit Cbst Analysis of a 
Solar Dryer*" 

Handout i4e "Economic Cbmparisbh of Two Maize 

, St.Ores:^:;^^:.::.:^-;::^.^.v 

duantttgttvg P r Qeedures and Appl lea t ions > 

Cost/Benefit Analysis and Pfoiect Beg^on. USAID 



PROCEDURES: 
Step 1: 

Step 2: 



5 minutes _ _ _ 

Review the bbjectives and outline the procedures. 

15 minutes _ 

List and dtsctiss village-level, ecbhomics and 
dificuss the differences and similar ities between 
village-level ecbhomics and city ecdhdmics. 



Trainer Note 



City ecbhbmics wiil be concerned with such th ings as material an d 
~rart> b r i h v eKtiKCT t^rp^gpt_e^^ i a t idh -, trjinsportac ion y overheaclr retur n 
bh investment^ etc. _ Village economics genera is concerned only 
with "simple profit" and hot cdhcerhed with labor £fi£t but labor 



Step 3: 



15 minutes 

Review the Session's handouts, 



i 
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Trainer Note — 

Introduce the handouts as three different ways of analyzing the 
economics of dryers ajid/or stores: Handout lAh, "Sample 
Cost/Benefit Analysis of « Solar Dryer", helps make the 

decision of "build or don't build", "invest or dbnJt"* Handbut 
14B, "Lifecycle unit Cost Analysis of a solar Dryer" ^ points out 
how much the new device will cost pe:!i unit weight oyer its 
lifetime. Handout 146^ "Economic Cbmparisoh of Twb Maize Stores", 
graphically describes the economic advantage of ah improved store. 
Discuss each handout as heeded and as time permits.. 



Step 4: 



26 minutes 

Form small grbupstb prepare a presentation on: 
(1) reqiiestihg funding (writing a_ f uhdihg proposal) 
for a dryer/stbrage prbgramy (2) describing the 
ecbhbmic advantages bf imprbved- dryers/stores to a 
grbup bf PGVs; 13). describing dryer/storage 
ecbhbmics tb a civic leader? (4) explaining 

dryer/stbje_ec<^^ to. a wealthy f armer; an^^ 

explaining dryer/store echbmics to a villager. 



Trainer Note 



Post the list bf presehtatibhs and asRpeople to identify if thfy 
have interest or experience in them. It is not necessary to form 
a grbup fbr each item listed: sbme items may have two groups and 
some new gtoxip may form with a different focus. Offer assistance 
to each grbup as heeded. Remind the groups of the time remaining. 



Step 5 J 



40 mihutee 

Have the groups deliver their presentation, 
Discuss each presentation after it is given. 



Trainer Note 



Facilijiate the presentations, ask for questions and cbmments and 

jhbve frbm one presentation to the next, quickly. Process each 

presentation to see if it met its goal, if it was clearly 

jpresehted and suggestions for improvements. ' 



Step 6: 



10 minutes _ _ __ __ 

Conclude the session by revjtewing the handouts and 
presentations, painting out the various ways in 
which economics can be presented and the variety bf 
topics (bes ides dryers and ^storesT^^b^ 
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SESSION tl5 



STORAGE PESTS AND-THEHI^ CQMTROL 



TOTAL TIME! 
OBJECTIVES: 



MATERIALS: 



RESOORCES: 



2 Hours 

By sharing inforntation about the damage r symptoms, 
prevention and control of storage pests and tttplds, 
the participants will develop skills for solving 
grain storage problems. 



By identifying and utilizing group reBOurces and 
available texts, the participants will have a 
better understanding of the information sources 
available to them to resolve local drying and 
storage prpblems. 



Noteboojcs, pens, chalkboard^, newsprint, markers, 
tape, boq^kmar^ks, sam^ moldy grain, insect 

infected grain, rodent damaged grain, etc.. 

Handling and gtoraae of Food Grains in Tropicai and 

s^bttwk^^l M^^^ _ __ __ 

Postharygst Food Losses in Developing Countries 

Small Farm Grain Storage 

Proarammina and Training for gmall Farm Grain 

Storage 

Green Revolution: Grain Storagej Carl tindbiad^ 
Rural Tecbhblbgy Buiietih March/ftugust 1982, Noi 
12, Africa Bureata/Regidhal Affairs 

eouhtry-speeif ic pamphlets^ texts^ etc. on 
storage problems 

tdeal people with knowledge of p^st^ mold and 
rodent damage d£ stored foods 



Trainer Note 



This session requires some preparation: it will be necessary to 
have on hand several copies of the books and articles listed under 
"Resources" i To save time during the sessidh^ identify relevant 
sections of each tejct before the class and mark them witji the 
bddkmarkSi Teams will be investigating the following: (1) Molds: 
Identification and cbhtrbl; J2) Insects: Identif ieatibh; (3) 
Insects: Prevehtibh and cbhtrbl; {4) Rodents: Idehtif icatibh^ 
and (5) Rbdehts: Prevehtibh and cbhtxoli Prepare a sheet pf 
hewpriht of each team with the headings: For Identif icatibh 
Teams: (a) types In cbuhtry; (b) stbrage pj:bblems; (c) prevehtibh 
and cbhtrbl; (d) damage; (e) symptoms; (f) life-cycle g£ pesti 
For Prevehtibh and Cbhtrbl Teams: (a) hbh-cheihical methbds; (b) 
chemical methbds i 
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PROCEDURES : 
Step i: 



5 minutes 

Review objectives and 



post sesj^^n procedures. 
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Step 2: 5 minutes 

Identify end discuss resources. 



— Trainer Note — — — ^— 

ftsk ^fie group to identify present who haj^e knowied^ 

background in recognizing and dealing with^ local storage problems 
(i.e. r counterparts, local viiiagers^r Volunteers with agricultural 
background or degree, etc.) ftsk the group to be conscioua of 

equal distribution of these human resources for the small group 

activity. Briefly discuss the written resources available to each 
group (as listed in the Session Trainer Note) . 



Step 3: 46 minutes 

Form smai5 groups of 3-4 participants to research 
storage prbbiemSf prevention and , cbhtrbl; and 
sumnicfrize their findings on newsprihti 



— Trainer Note — ■ 

Provide reference texts, prepared hewpriht (see Session Trainer 
Note) and marker to each groups Suggest that each group have a 
recorder (to list information on hewpriht^ and a reporter (to 
present findings to the large group) ^ Remind the groups when they 
have 10 and 5 minutes remaining in this step. 



Step 4: 60 minutes _ 

Return to the large group _ and have each team 

present their findings. Allow each group 5-8 

minutes for their presentation and time for 
questions from the large group. 

Step 5: 5 minutes 

Review the session format and how each group made 
use of both written and human resources. 



" — ' — Trainer Note '■ — 

Ask if a dialog was established between people with knowledg^e of 
local storage problems and other participants. Ask how the group 
would like to make use of the information gathered in this \sesBion 
(ask for volunteers to compile the information into a handout or 
poster that can be distributed later). 

For follow-upy have the participants visit local farmerjs) to find 
out. what perceived and real storage problems are and do a piethod 
demonstration on prevention and control methods. (Refer to 
Sessions 18, 19, 20, 21, 23 and 24.) 
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SESSI6N «3;6 



TeTAfc TIME: 
©BJEeTlVES: 



i 



MATERIALS: 



RESOURCES: 



2 Hours 

By discussing technblbgies other than dryersr the 

participants will better Understand the 

similarities and differences in those other 

technologies* • 

By .providing the participants with heeded dr_ wanted 
inf crmation^ the trainer can enhance the quality of 
the training prbgram. 

By meeting the heeds of the participants , the 
trainer can demonstrate the parallels between the 
training program and effective community 
development work. 

By talcing advantage of information or knowledge 
held by participants, the trainer can demonstrate 
the parallels between the training program and 
community development work while the participants 
can practice their facilitation skills. 



Fiipchsrt 
possible) 



and inarkers, examples of devices (if 



pirect Use Qf the Sun's Energy F. Daniels 
The Ener gy Primer 

3:hg Chingse Biogag Handbook 

Appropriate Tgchnology sourcebook - 

List of "other technologies" from Session 1. 



Trainer Note 



This session will require some^ preparation^ Before training 

beginSf research^ the f olj^owingj Photovoltaics (solar 

electricity), solar hot water, solar distillation^ of water, solar 

house design, ^olar ovens and sqla^r cookers- ftisq of interest may 

be sand filters, gr^y-water disposal, improved privies, rain 
catchment, bio-gas, pedal power , earthen stoves, hj^drams, wind 
(pumping and elect^i.^icij:yj and others. if you are not 

comfortable presenting a short (^10-20 minutes) talk on each of 
these, ask if one of the participants can ^tve a 2^ minute talk or 
an optional evening session on them. Some expectations wiii not 
be able to be- met. 
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PROCEDURES: 

Step 1: 5 minutes _ - 

Develop objectives and procedures » ^^^up, 

. Trainer Note • ' ^ — 



Have the group list the "other techno^^^^ in wh^^-^_ they are 

inter ested and the method of presentation they wout^ F^^f^r. 

Determine order_ of presenting during the session the time 

allotted for each. 



Step 2: ^ 1 hour 49 minutes ai - 

Give a britf presentation on each techrt Aogy^ using 

the flipchart and markers. Answe^^ ^^^^etions as 
they develoip. 

Step 3: id minutes - - 

Find out if ^anqthei^ session like this needs to 

be scheduled and who can lead it. fio^^ parallels 

between this session fhow it Wa^^ <?^^^tedr the 

listSf the presentationj and communit^y .development 

work. Check to see if e:rptectatibns objectives 

were meti 



i 
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SESSION #17 



2 Hours 

By evaluating the first week of training^ the 

participants will understand the importance of 

their feedback to the improvement of the program; 

By rescheduling the second^ week ^f training ^f 
necessary) to meet the needs of the participants 
while still fulfilling the needs of the contract^ 
the entire group will show flexibility and 
cbbperatibhr which is useful in effective community 
work* 

By giving and receiving feedbacJc^ the group will 
re-' establish a feeling of solidarity and program 
ownership, 

Fiipchart and markers^ tape or thumb tack s^-blaii^k.^r^ 
bhe-week prbgrain schedule oh fiipchart paper. 

Handout 17A •Hid-Prbgram Evaluatibh" _ _ 
Handout 17B "Blank One-Week Program Schedule" 
Handout 17C ^Cbat of Arms" 



Trainer Note 

Instead of the evaluatidh process dutlihed in this, session^ the 
trainer may want to use the_ "Coat_ of Arms" ^Handout 17C) ^ by 
having everyone fill in their Cpat of Arms by drawing a picture in 
each arear which, represents; (1) What has been our major /failure 
as a group? _ (2) What has been our major accomplishment as a 
group? (3) How do our inter at ions here reflect interactions we 
have in our own regions? (4) What is our major unresolved 
conflict or problem as a group? (5) What can we do to resolve 
this prob^l^m ~af — ^onf-lio4^^ — r(HS^ ) JWhat can — we — dt? — tt> — tinprDV^~"00~r 
interaction skills in general? Then have everyone explain their 
pictures to the group (which takes a considetabj 3 amount of time) • 
The "Coat of firms" is recomihended only for those groups which are 
non-literate and/or very small. 



PROCEDURES; 

. Step 1: . 5 minutes 

Review objectives and list procedures. 



85" 



TOTAL TifiE: 
OBJEeTiVES: 



MATERIALS: 
RESOURCES: 



Session 17: Page 2 



Step 2: 20 minutes , 

Have the participants evaluate the training prpgratn 
to date by completing Handout 17A "Hia-Cycle 
Evaluation Fbriri" and by answering.^ the following 
questions _ in their nptebooRs: _ "What has gone 

\ well?" and "What hasn't gone well that you would 

like to see changed?" 

Step 3: 15 minutes _ ^ 

List and discuss "what went well". 

"~ Trainer Note 



Step 4: 30 minutes __ / ^ 

List _ and discuss "What hasn* t gone well that you 
would like to see changed?" 



Trainer Note — ' " 

The trainers should discuss and comment on each item of criticism 
listed in this step. 



^ Step 5: 30 minutes 

Post a blank _ schedule of the seeohd week of 
training and ask if any changes need to be made in 
the proposed schedule. ^ 

~ ■ Trainer Ndte ■ ■ 

Negotiate changes so th^t contract jieeds are met and participants 
needs are met (assuming the participants* needs can be met)^^ 



Step 6: 15 minutes 

Conclude the session. 



Trainer Note — — 

Discuss any other prog ram- related feedback the paxticipants or 
trainers might have, keep discussion P ROGRAM related^ 
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n ^ Trainer Note (continued) — ^ ^ 

Discuss the "coimnunity developinefit* aspect of this how 
flexibility is important in a development processor, how the 
participants are a coimunit^r_ how thel^ needs are being^ metf the 
need for cpmmmunication and cooperationr the need fof periodical 
evaluations, etc. 

Wrap up the evaluation session and the firs^ week of training oh a 
positive note by having someone from the group^ describe what he or 
'she has learned over the past week and what he or she is Idofcihg 
forward to in the next week. i 

Remind everyone of the optional cohstructibh session fbllbwihgi 



-p!- 



TOTAL TIME: 



2 Hours 



By observirig *and proceBsing a short role-^ the 
, garticipants will better understan^d the v^lu^^ 
Non-Formal Education (NFE) in effective technology 
transfer. 

By observing a picture storj^ and developing^ a list 

of processing (reflecting, generalizing and 

applying) questions that could be addressed to 
rural people, the j>articipants will understand the 
importahce of the prpcessing of NFE activities; 

By choosing c* problem and an NFE technique to 

explain that problem to a rural audience,^ the 

participants will take the first step in practicing 
an NFE technique and processing. 

Newsprint and markers, notebooks and pens 

Handout 18ft "ft Partial Jiist of NFE Activities" 
Handout 18B "Some Guideiihes for Hotivatxhg and 
Teaching Groups" 

Handout ISC "Role Play Guidelines for Extension 
Workers* 

Handout i8D "People* s-TheaCer" 

Picture story showing a real problem that is 
•presently facing the ebuhtry and relates to di?^,ihg 
and/or^ storage of food 
ftdult £earhihg tobp (From Session 8) 



Trai ler Note ■ r- — ■ 

Th^is~~¥e&Fi^n requi a role play that depicts 

the improper or inappropriate ihtrodue of a technology (i.e,^ 

how NOT to introduce a idreha stove, the ihtrbductibh of a 
waist-high, Guatemalan stove to ah African culture used to eobkihg 
on the ground; the ihtrbduetibh bf ,tractbrs withbut teaching 
peopi§ hew to change the oil; the ihtrbduetibh b£ imptbved plants 

needing high-hitrbgeh fertilizer /withbut . ihtrbducihg the 

fertilizer^ etCi ftisb, prepare a ebahtry--specific picture : story 
depicting a drying br stbrage prbbleih. 



PRdeEDBRES : 

Step 1: 5 minutes _ _ ^ 

Present the rble-^play showing \ inappropriate 
technology transfer. 



> OBJECTIVES: 



HftTERIftLS: 



RESOURCES: 



\ 
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Step 2: 



15 minutes _ 
Process the rble-piay* 



Trainer Note 



Some sample questions for processing the rble-play: 



Processing: 
Generalizing: 

Applying: 



What happe ed? What did you see take place? 
What was the problem? What was the point of 
the . rble^pl ay? _ _ 

What was the general meahihg of the role-play? 
What should be taken into account when 
introducing a new technology? What can we 
learn frbih this? _ 

Hbw can this inforinationi be used in 
ihtrbducihg a_ hew technplogy? How does this 
rble-play apply to effective community work?_ 



Step 3 



10 minutes 

Prbcess hbw NFE techniques differ 
teachiria methods. 



:rom traditional 



Trainer Note 



Ask^ "Hbw did this presentation differ from traditional teaching 
methods? What is the ■ student-teacher • relatiq^nship? Bow d 
participants gain information? Who supplies the answers? Which 
answers were deemed 'right'? Who decided? What was^ the role of 
the facilitator? Was the learning active or passive? Hbw could 
you ^ell? Hbw were the participants motivated?" 



Step 4; 



lu minutes 

Have the g^rqup generate 
r-.^sentation ' Guide! inep** 
step. \ ' 



a liSt 
b^sed on 



>f '^!?cn-Fbrmal 
tije previous 



^ Trainer Note 



The list should include: The presentr.hici' xe releViaht tb the 
participants' needs, day-to-day pribrit ieg; ^nci experiences; the 
presentation ia geared ^hat leaching is shared between 
facilitator and participants; the pret^ehtatibn prbvides situations 
that require _the actjtve par ticipatibh b£ the learners; the 
presentation included questipnB that stimulate active discussion 
among participants; th^ presehtatien and its prbcessirig motivates 
participants to adopt new atti tuder> or practices. - 
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Step 5: 
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16 niihutes _ 

Present the pictuie story depicting a real drying 
or storage-related problem presently in the country 
(i.e.r someone becoming sick or dyih^ frpm moldy 
grpin ingestiohr problems associated with rainy 
season drying and storage problems , rates , the 
application of BBT to food graih^ etc.) 



Trainer Note 



Remind the participants that /they should, watch the picture story 
thinking of what question^ they wiJ 1 ask to process the 
presentation (as if it were given to rural j)eople) . _ Keep the 

picture story short and lively. Give the "captions" verbally' 

instead of written on the pictures, to avoid confusion/ and to 
give color and accept to the words. 



Step 6: 



15 minute^ __ 

WriLe the group' ^ process questions on newsprint. 



Traijner Note 



kefer to the adult learning loop and ask, "What are some 
reflective questions? What would you ask to senerlize the story?; 
ahd^ What would you ask to get people to apply this information in 
the future"? Point out that th^ pfocessin o of any NFE activity is' 
as important as the activity itself* 



Step 7; 



r ' ' — : 

- - ^ \- 

30 itiinutes _ \ 

Refer to HandoutV 18ft, "ft Partial List of NFE 
Activities", 18B, ASome Guidelines for Motivating 
and Teaching Groups", 18Cr "Role Play Guidelines 
for Extension Workers" and i8Dr^"Pe6pie*sTheate 
Discuss and clarify \each item on Handout ISft* 



Trainer Note 



Ask members of th^, group to define thpse items that are unclear or 
need definition, ilf they cannot, the^i provide the def ihitibh arid 
an example, while referring participants to the reference 
materials^ Handouts 18B, ISC and i8D. v Remind everyone that method 
demonstrations will be the focus of Sessions. 2D arid 21. 

— "\ : " ^ 
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Step 8: 



id minutes 

Generate a list of "relevant j>robiems" front which 
small groups can choose to prepajre^ present and 
process an NFE activit^^ the group Surihg the 

following session (Humber 19) ; 



Trainer Mote 



Ask for people to volunteer for one of the problems listed until 
everyone has signed up^ Encour<!g^e teams to use a technique that 
is new to them. Remin^d everycme of i-rssions 20 and 21 during 
which they prepare ^ present ana Ei:Oi£jak /method demdhstratibhSi 



Step 9: 



lb minutes 

Conclude the session by referring back to the 
objectives^ then allow time for each group to meet 
to begin deciding oh their NFE teehnjque. 
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SESSidN #19 



NQN - PQI 



^DCATIOW PPRSENTATlbNS 



TOTAL TIME: 
OBJEeTiVES: 



MftTERlAtS: 
RESOURCES: 



2 Hours 

By preparing an NFE activity ^ the participants will 
gain experience in planning other NFE activities^ 

By preparing the process questions for thsir 
activity^ the participants will understand the 
impbrtai^ce of processing; and gain experience in 
planning the processing of the activity^ 

By presenting and processing an NFE activity^ the 
participants will gain fvi:/erience before a group* 

As needed by each team. 

Handout 18A "A Partial List of NFE Activities" 
Handout 18B "Some Guidelines for Motivating and 
Teaching Groups" 

Handout _18C "Role-Play Guidelines for Bevelbpmeht 
WorRers" 

Handout IBp "People'^s Theater" 
Helping Health Workers Learn 
perspectives on Non-Formal 
f FQffl the Field 



PROCEDURES s 
Step 1: 



5 minutes 

Review the objectives and sequence of the session, 



Step 2: 



30 minutes^ 

Have the teams formed in Session 18 develop their 
NFE activity and process questions. 



Trainer Note 



Remind everyone of the resources (human and Written) available to 
them and that processing que&tiih& are at least _ as important as 
the activity itself and should fbllbw the adult learning loop of 
reflection r general izihg and applying.. , Check with each group 
occassionaliy (if possible) to bfferhelp and suggestions. Remind 
each group when the step has 10 arid 5 minute s remaining. 
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Step 3 



Step 4; 



5 minutes 

Gather the large group. Check to see that each 
group has developed an activity and processing 
questions. Remind them of the time limitations (15 
minutes for each group, _ including processing, 
depending on the number of grbUps} « Ask for the 
first group to give their presentation* 

1 hour, 15 minutes 

Each group presents and processes their activity* 



Trainer Note 



Process each activity, but not NFE techniques in general^ because 
this will be done in the next Ftep. 



Step 5; 



id minutes 

Conclude the session 
activities and their 
extension work. 



by reflecting on the 
applicability in rural 



Trainer Note 



Ask what went well during the session and what could have gone 
better,^ Ask how people felt giving their pre sen tat dj^ns. Ask how 
they felt about processing o Ask how they felt participating as an 
audience. Ask how NFE activities, can be used in the rest of the 
workshop and in future extension work. 
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XtJTROPnCTlQN TO METHOD DE MQWfiTRATIQNS 



TOTAL TIME: 
OBJECTIVES: 



2 Hours 

By observing and processing a method demons 

the participants will better understaha this 

extension technique and its application at the 
village level. 

By discussing^ the planning and preparation of a 
method demonstration, the participants will be 
better able to organize themselve to give effective 
presentations in the future. 

By participating in a method demonstratibhr the 
participants wil2. gain technical skills relevant to 
grain storage. 



MATZPIALS: 



RESOURCrS: 



Sufficient mater ial^ fq^r 6-7 people td participate 
in a ffiothod demonstration, notebooks jr pehs^ 
newsprint, ^^^rktng pens and tape. 

Handout 20ft ^Tvaiuatioh of Method Demdhstratibhs" 
Handout 20B shnihg a Method Dembhstratibh! 

Handout 26e "^Hethbd Dembhstratibh Suidelihes" 



Trainer Nbte — 

This session requires the jdahhihg £\nd materials acquisition for a 
method denibhstfafcibM. The traih^ar br a participant who is 
experienced with method dembhstratibne* can present it. Be sure 
whe presentation ii^ well-prepared and -presented because this is 
the model for setting standards. Sbme suggested tbpici are: how 
to make a rat guard, how te put oh a rat guards how to treat beans 
with bii to keep but weevils^ how to apply malathibn or pyrethrum 
to stored grain br how tb_ test fbr dryness. (See a more complete 
list in the. Trainer Nbte fbr Step 7.) 



PROeEDlJRES: ; 

Step 1: 5 minutes 

Review o; jectives and procedures. 

Step 2: 20 minutes 

Present the jnethod demonstration. 
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' " Trainer Note — — 

Have the participants take iiote on the presentation procesB and 
components. Ask for 6-7 people in the group to participate and 
ask the remainder to observe. Keep the dembristratioh brief. 
Follow the outline _listed here _ (arid detailed in Hariddut 20B, 
"Planning a Method Demoristratiori" arid 20C "Method Demdristratidri 
Guidelines" . 

I. Intro(3uction 

A. Handsnake and small talk to establish rapport with 
participants, 

B; Tell who ^pu are (namer organizatiorif where and how to 

contact you)^ 
C. State the topic of the demonBtration. 

b. State 3 reasons why it is important to ad^pt this 
practice. 

II. List and show materials and tools needed to do the 
demonstration. 

iii. Procedures: 

A; Follow a logical step-by-st^^^^ ^ 

B. Do the demonstration yourself ^ first, then encourage 
ail participants to try it. ^ 

e. Use visual aids (models, real objects, posters) . 

Di Provide repetition at key points. 

E. Avoid complicated language and technical terms. 

F. Maintain control of the participants. 

6. Solicit questions from the participants to clarify. 
H. Direct quebtions to the participants to check their 
comprehehsibh. 

IVi Sumn;-4ry 

A. Restate cjuickly why the hew practice is lihpbrtaht. 

Review quickly the main seeps of the . demohstratioh or 
ask the participants to do so. 

Vi eibsihg and gbbd-bye. 

A. Thank the participants for cbihihg and taking part. 

B. Offer individual follbw-up help* - 

C. State where arid wheri ybii can be reached^ 

D. Farewell haridshake. 



20 minutes 

Have the gtoup defirie a inethod demdristratidri arid 
dutlirie i ts steps. f 



step 3: 
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Trainer Note ' 

Write the group's definition of a method demonstration rnd_ their 
list of the steps bh newsprints Use the outline in Step 2 as a 
guide. 



Step 4: 10 minutes _ _ 

Decide bh criteria for evaluating method 
demonstrations. 



— . — Trainer Note \ — — — 

if tiiae is shorty have the group review Handout 20Rt otherwise, 
have the group develop their own list of evaluation criteria and 
post bh newsprint. 



Stejp 5: 20 minutes 

Have the group list the procedures of preparing and 
organizing a method demonstration. 



' — Trainer Note — ---^ 

Hlive thu group read and discuss Handout 2dB and 2(36. Ask tfie 
following questions: "Where and when should a method 
de:<r:dhstraticn take place? How long should one be? How many 
people should be involved? How can vis^uai aids, ^ and 
answers be included? How can you avoid "top-down" approach"? 



Step 6: lOminutes 

Discuss the follow-up of method deihbhstratibhi 



- Sr^tiner Note — 

Be sure to emphasize the im^^ bf individual fbllbw-up^ 

getting to know interested farmers and recbrd keeping^ * including: 
(1)^ who has adopteo the ne\: practice; (2) who has hot and why; (3} 
suggested iraproverv:nts to suit local heeds and (4) general 
interest of the farmers invbived. 
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10 ihihutes _ 

Braihstbrm a list of method deihbhst ration topics 
that are relevant to the country end the 
participants. 



Trainer Note , 

Possible denfbhstratibh tbpics are: hbw tb prepare a Jtbrage bin 
fbr receiving newly harvested graih^ hb>^ tb dust malathibn tb ear 
corn in a crib, hbw tb make a. xai guard but bf a fJO litre can br 
sheet metal, hbw tb dust shelled grain with malathibn, Actellic^ 
br pyrethrum^ hbw .to effectively use ah ariti-cbagulaht rat poison^ 
hbw tb admix asli^ sand br diatbmaebus earth with grain fbr 
storage^ hbw tb disihfest last year Vs stbrage_ bags fbr re-use^ hbw 
tb use Phbstbxih f umigaht tablets with stbred grain in fertilizer 
sacks, hbw tb prevent weevils in beajis using vegetable oils, hbw 
tb provide, airtight storage for small quantities of seed, how to 
periodically check a grain store for pest damage, etc. 



40 minutes 

Have the group form teams and prepare a method 
demonstration on pne of the topics listed to be 
presented during the next session* 



Trainer Note — ' 

Encourage teams to give a method demonstration on a topic in which 
thuy either have an interest or experience. Refer everyone to the 
session's handouts as resources. 



Remind the teams to keep the demonBtrationB short (10-15 xninutes 
each) and simple, usinj only those materials that are on hand.^ 

Suggest that the demonstration focus on the devices they are 

building (if a maize store needs • rat guards, for example^ they 
could have people make them, then install them during this method 
demonstration) • 

keep the number of teams to 5 or 6, so that^ each team wiii have 

enough time to give a 10-15 minute demonstration^ Answer 

qaest ions for 5 minutes and receive an evaluation for 5 minu tes. 



Step 9s 5 minutes 

ebnclude the session by refering back to the 
objectives to see if^ they h^ve been met and 
refering ahead to the next session in which 
everyone wiii^ be able tb participate in several 
method demonstrations.* 



Step 7: 



Step 8: 



TOTAL TIHE; 
OBJECTIVES! 



MATERIALS : 



i 



RESOURCES J 



2 Hours, 30 xnlnutes 

By giving and participating .iij method 
deinbnstratibnsr the participants ^^li develop 
extension skills designed to Bh^^^ technical 
ihf ormatibn. 

By practicing cheinical and ha?--^^^J^ic_a_l pest 
cbntrpl xnethbds, _ the participa._nt^ Will gain 
experience in safe and ef f ectiNTe P^et control 
inethods. ' 

Sufficient materials for groups of participants 
to car ry^ out their method desc^nsi^^^^tions (see 
Trainer Noter Step 7r Session 20 f^- ^ detailed 
list of possible demonstrations) . 0^^h sheet 
metal, tin snips, Malathion paw3e^^ Phpstoxin 
tablets^ Actellic, anti-coagulant ra*^ Poison, rat 
traps, ash, sand diatomaceous eartr'^r y^^etable oi^ 
salt, assorted grains, grain cac?*^^, legumesr 
conditioning containers, etc. 

Handout 21ft "Use of Vegetalbe Gxl^ tc Protect 
Stored Beans froni Weevils* 

Handout 26k "Evaluation of Method Bei^^^strations*' 
Handout 208 ^'Planning a Method Deit»^H^ .^^tion" 
Handout 2be "Method Demonstration €uj^^Jlines* 
Handout (from Session 15) "Storage Pe^^B and Their 
Control" . 



Trainer Note 



This session is a fdiiow-up of Session 26,, "Method D(^^^il^tratidh" , 
in which teams have prepared a method dembhstratiC^n ?i topic of 
their own choosing. 



PROeEDBRESi 
Step 1: 



5 minutes _ _ 

Review the objectives arid hbte th? . Ptdcedures^ 
Check tb see if each team has_ prepaJ^^d ^^Sir methbd 
demdhstratibh. Ask for the first ^ro*^P to present 
their dembnstratibn. : 



i 
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— :. ' — Trainer Note — — 

For each method demohstratioh have the p^^sehtihg team address 
themselves to only 6 or 7 of the participants ^ The_ r^st of the 
participants should act as observers,, talcing notes ahd filling out 
Har^dbut 2QA "'Evaluatjioh of a Hethbd Bembhstratibh" Allbw each 
team 10-^15 minutes for theJ.r entire iSembhstratibn^ 5 minutes for 
questibhs and answers, and 5 minutes fbr evaluation* Try to keep 
the grbup moving from ibhe dvt ^nstratibh to the next about every 20 
minutesf which will <!illbw £ox 5-6 methbd dembhstratibhs during 
this sessibhi Suggest! that the team whose demohstratibh is next 
prepare their demohstratibh while the one previbus tb theirs is 
being presented. 



1 hour, 45 miftutes . _ 

Have the' groups give their deridhstratiohSy answer 
questions and get evaluated, 

Step 3: ^ 10 minutes 

Reconvene the large group and evaluate the session 
as a whole. 



- — Trainer Note — — — 

_ 1 _____ ^ 

Encourage participants to give constructive criticisms. Discuss 
which demonstrations coul^ be preseinted. at th^e vill&^e leyelr 
which could not and whv„ Remind the, participants that they .can d 
a method demonstration in a nearby village ( if logistics permit) 
during the next several d?iys (SesBions 23, 24, 26 or 23) i ftsk the 
group what kind of information iBhey stili need on pest control* 

Use this information to prepajre for Session ^ 2^^ ftsk for- 

volunteers to (1) help. in the jpr^aration f or Session^ 24, (2) 
prepare for Session 24, (3) coqrdijiate Session 24 [if it involves 
a f ield trip or a J:alk_ bx a representative from a nearby chemical 
supply or farm supply store) . 

Thank the teams for their presentations. 



Step 4 5 id minutes 

Clean up the demohstratioh tools and mater ials* 



Step 2: 
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SESSION «22 rjnCAT. DEV Er.OPMBWT PROJECTS 



^ TOTAL TIHEj 
OBJECTIVES: 



HATERIAZiSj 



RESOURCES J 



2 Hours 

By aliowing inait^idual partici]^^ share their 

appropriate technologv or ccipmunity development 
succeises and failures with the group, cverybnes 
v;ill be better abl^ to critique proposed projects 
for appropriateness^ 

By allcwinq time in the schedule for ihteirasted 
t>eople tc share their work with others^ the 
participants will eea the value of others' 
experience. 

Slide projector and screen, {xi slides of local 
pro^e^ts are ^vaiiabieXi ^ - 

Plipchart and markers, photographs or posters of 
local projects. 

Participants jVoiunteers or local people) ihvblved 
in community development and/or technical projects. 



Traihor Note 



Ti is ses^gion, as it is written, allows time for two presehtat.i ons 
plus questions, answers and fe each presehtation* If 

there is\mpre interest shown during Session 1/ it is ^possible to 
shorten Jpjr^sentation to allow more projects to be "Presented. 

Check wij:h the group before istarttng* Keep tb_ the time allowed 
for the presentations' questibhs-ahd-ahswer and feedback periods. 



t 



PROCEPURES: 



otep It 



5 minutes / _ 

Review the bbjec*ives and list procedureSi 



j Step 2t 



Step 3 



Step 4: 



10 minutes 

ii^trbduce participahts (PCV's or others) who will 
be giving presentirttoh^ of aevelopment (technical 
or ebmmuhity) progectsi in which they have been 
involved. 

20 minutes j 
First presefitatiori. , 

5 minutes . _ 

Question© and answers. 
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Step 5: Ifr niinutes ^ 

Feedback/suggestions. 

Step 6: 20 minates 

Second presentation. " 



Step 7: 5 minutfs 

Questions and ans^er^. 



Step 8: 16 minutes 

Feedback/suggestions. 



J' 



Step 9: 15 ir.inutes 

tist tthd discuss the general gaideiines for 

appropriate technology projects. Draw parallels 

between technical and community development 
projects; 



Trainer Note 



This list may afU-eady have been developed by the participants. if 
sdr review the list and add to i/t; ftsk how technical projects can 
be used as cbmmuhity develcpSeht issuet'^ or projects;' Discuss . 
iearhihg from mistakes ahd/br eiperiehee being ^ teacher; I 
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^ SESSION #23 IHDEPEWDEWT STHDY 



TOTAL TIME:/ 
OBJECTIVES: 



MATERIALS: 
RESbURCES : 



2 Hours 

By allowing sched>iled time dur ing the workshop when 
the participants can pursue inf^rmatioji in fields 
outside the scope of the workshop, the participants 
will be able to meet some of their own needs. 

By scjhedul^^^ an independent study , allowing the 
participants to continue work on their^_devices or 

pursue Jtibrary research, as Dff^e^jr the 

participants will better understand the parallels | 
between this program and development work. 

Notebooks and p^ns 

AT gourceboofc ydltames 1 and 2 
Technical books 

papers and reports (as available) , 



Trainer Note 



Thip session allows time for scheduling a session in. which only ia 
small p^jfcehtage of the participants ar%^ihtere6tfed> bhe of the 
optional sessions^ or a_ session expected by the oairticipahts but 
hot scheduled or offered by the trainer Sj Be ti ble and try to 
meet the expec?tatibhs of the jparticipahts* ' 



PROeEBBRES: 



Step li 



10 minutes . _ . [ 

Ihtrbd^ce the session referring to day bile 
expectations; pbiht but seribushess of independent 
study; set gui<3elines with the group for sharing 
information gaihed during this session. 



Trainer Note 



'As a grpupr d<§cide how individuals and small groupie will shiare the 
information gained during this | independent study period, schedule 
time at the end of the session or at a later time, if* j^ossible. 
Allow the group to set the guidelines for the session. Ask if it 
i« okay for people to work oh l^heir projects. Refer participants 
to Session 1 (day 1), when th^y listed free time as one of their 
expectationti fpt the workshop Refer ta lists developed at th^t 
time (if available). 
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i houri SO i 
Independent ^tud 
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/TOTAL TIME: 



2 Hours 



By taking part in an activity related to pest 
^htrdlr the participants will meet inore of their 
expectations on the subject^ of pest control.^ 



As needed by the. coordinator of the session. 
As needed by the coordinator of the session. 



Trainer Note : ' — • 

This session could take a number of forms r as deemed necessary by 
the participants. At the end of Session 21r "Practicing Method 
Demonstrations" ask the participants what extra information they 
heed in the area of pest control. Suggestions include: 

1, On-site Method Denionstrations (i.e.r a continuation of 
Session 21), _ __ 

2. Method Demonstrations given in a nearby community (if 
logistics p'ermitj . 

3, A talk or uemonstration by a representative from a local farm 
supply or chemical supply store. 

4. A panel discussion or debate on chemteai vs. nbh-ehemieal 
pest control methods. 

5. Demonstrations given by local people bh the subject of local 
pest control methods. 

6, An activity suggested by the group. 

Ask for a volunteer to assist in the preparation of the session or 
to actually coordinate the session^ Work with this volunteer to 
Bee that the session will proceed smoothly 



OBJECTIVES: 

MATERIALS: 
RESODRCES: 



SESSION t25 



TOTAL TIME: 
OBJECTIVES: 



MATERIALS: 



2 Hours 

By developing a plan for the future (or action 
plan), the participants will process and generalize 
the experiences of the training program and apply 
their knowledge to their wor^ back home. 

By completing one cycle of the "learning Iqcn" at 
this time during the training, the participants 
will be able to visualize the importance of the 
loop and Its applicability to development work. 

By creati^^ a cohe'rent action plan, the par tic 
will be c a to show the trainer how applicable and 
effective the training has been. 

Notebooks arid pens 



PROCEDURES: 
Step 1: 



5 minutes 

Review objectives and procedures, 



Trainer Nbt^^ 



Ask if anyone would like to share her7his Action plan and if so^ 
where, when and how? 



Step 2: 



19 minutes _ 

Develop a list of "Act ion Plan Questions" that the 

parrtieipahts should answer i 



Trainer Note 



The point of these qa^stibhs. is to get the participants to look 
ahead 3 months^ 6 ihbhths and a_ year and envision what they are 
going tb db with their dryer arid storage irifbrmatiori arid hbwtfeey 
are gbing tb db it. The "Actibri Plan Questioris" shbuld iriclU^e^ 
but noc be limited co: 

i How will ybu irivblve your _ cbnanunrty In assessruerit, design^ 
cbristructibri^ evaluation of desigris^ fb? low-up arid exterisibri 
.work? 

— — — ^ 9 m 
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^ ■ Trainer Note (concinued) - -.^ 

• Who will help you with the design and construction of yor.r 
dryers and stores? Wh6re will it be done? How much will it 
cost? 

• Sow will you extend your information to other communities? 
To other ebuhterparts? To other Peace Corps Voiur leers? 

9 HOW will you guarantee that you will not take this new 
ihfbrmatibh away from your cbiranunity when you leave? 

• What do ybu expect to have accompi.ig'hed in 3 months? Six 
mbhths? A year? 



Step 3: Up tb 1 hbur^ 45 minutes 

Have individuals or small, regional gi^oups develop 
their action plan and turn it in to the trainers. 



— Trainer Note — ~— -i 

Explain that the actibh plan is feedback for th-s trainer^ showing 
the applicability - -^d if f ectivehe^s of the training program. When 
.he plans are tv ed ih^ pebpie can begin working on their 
presehtatibhs. T^ iraiher will read and return t^^*^ plans during 
the, preseritatibri -c -atibh sessibtir 



SESSION t26 



ASSKr;SMEf^i' AND MQDIFICATT QW QF DRYERS MTO STilRfeS 



TOTAL TIME: 
OBJECTIVES: 



MATERIALS: 
RESOURCES: 



4 Hours 

By developing and carrying cut tests for their 
dryers and storage devices/ the participants will 

better ui.ierstand the on-going nature of 

appropriate "-.echnology projects. 

By inaking impravements on their devicesr the 
participants will be able to view their devices as 
projects that are never finished/ but keep getting 
improved. 

Same as construction session. 



Handout 26A 
Stores" 



^Evaluation Checklist for Dryers and 



PROCEDURES: 

Step 1: 5 minutes - 

Review the^ objectives and list prbeeduresi Refer 
to Ha.idout 26A. 



• , Trainer Note — 

This session can be seen as a er^htihuatibh of the const ruction 
session in that testing and reflhemeht (or assessineht and 
modification) of any p^cbjeet will make that project a better phe.^ 
If the groups are amehabie to it/ they can tA:dde projects for this 
session. 



Step 2? 3 hburS/ 3D minutes. _ . _ 

Form work groups^ develop testing/ evaluation arid 
assessment procedures/ carry them but and modify 
dryets and chc.rage devices to improve them^ (make 
them les^ expensive/ r.ore weather-prbbf / add 
raihy-seasbh heater, etc.)/ 

Step 3: 15 minutes 

Cle^ih up. 



TOTAL TIMEi 
OBJECTIVES! 



MATERIALS: 
RESOURCES: 



i Hour 

By giving feedbacjc to the trainers^ the 
participants will f ee"* part of the training 
redesign, procesf. anr" recognize the role of 
evaluation in the deveis^pmeht process.. 

_ _ _ _ 

By recej.ying feedback on the training progra:n^ the 

participant^^ will betl^er under s'^ahS the 

participatory nature of the traihihc^ program arid 
how it relates to a development situation* 

k_ . __ __ 

Fiipchart and marRers, hbtebdbkSr pens arid tape. 

Handout 27A *^Prbgrain Evaluation" _ _ 

Handout 27B "Appropriate Techriblbgy Irifbrnatidn 
and Resource List" 

Handout 27e "Descriptive Bibliography of 
Recbminendea Texts" _ _ 
ISandbut 27D "Sblaj: Dryirig arid Iinproved Food 
Storage Biblibgrai 



PROCEDURES: 

Step 1: 5 iti'htJ^es 

Revxev. the objectivel ario outline the procedures. 
Refer tb Handbut 27A^ "Prbjram Evaluation", 27Br 
"Appropriate Techriblbgy Irif drmatijon and Resource 
£iat"^ _27C -9. "Descriptive _ Joibliography of 
Recbnunended Texts" arid 2': D, ""Solar Drying and 
Impprbved Fbbd Stbrage Bibliography'' « 

Step 2: 20 minutes " _ 

Have each _ p^rticiparic fil.l out the program 
evaluatibri form. 



Trailer NCze 



L 



Encburago everybrie to ariswr*" all of the questions, t'oint out that 
the^ ' xespcnf as will be used tb improve training ability and in 
the fih^il lepbrt of the training program, Ask fo> serious 
respbnsesi Answer ^uestibriSy as riecescary. 



Step 3: 5 miriutes 

. \st arid discuss "What vent well?" 
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Trainer Note 



Write the list bii newsprint at the front of the room. There is no 
need to repeat it^ms but by marking, repeated cdminentSf a general 
sense of major and minor concerns will develop. 



Step 4: 5 minutes. 

List and discuiSs "improvements". 



— — Tr a iiie:^ Nc fce — — — 

Write the list on newsprint. Ask, for the improvements to be as 
specific as pdssiblor to be of greater use in the rewriting of the 
manual and improvement of individMal seBsions or steps^ 



10 minutes 

hBk if there are any_ other program-related 
qjest ions that need to be answered. Refer to 
Handouts 27B and 27C as resource lists that can be 
co:.:JUlted in the future, as ner:;3or?. 



Trainer Note ' — ^ — 

Allow everyone the opportunity to par tic i pate in ^he discuss^ oh, 
but do not allow the discussion to go b3yond its comfortable 
limits. Try to end the ^eBsion ano the y ^zram oh a positive 
basis • 



Step 6 5 5 minutes 

Introducr Seiision 26. (See Trainer Note, 
session 28 before ending this seJu^ionO 



Step 5: 



Step 1, 
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SESSiDN #28 P^ R PARATIDK OF PRESBNTATIQHS 



TOTftt TIME 
eBJECTiVES 



MftTERIAbS: 
RESiSURGES: 



3 Hours * 

By preparing a non-formal presehtatlc^ their 
dryer or storage device, the participants vrili 
app?.y the information gained during the training 
prcgrarhr further develop thai:: group skills and 
deitibristrate creativity. 

Flipchart and markers^ and materials as needed by 
cbhtst ruction teams. 



Same as Session 18 



PRGGEDURESj 
step 1 : 



5 mint'Les 

Review outline and note proceSorssi 



Trainer^ Note — — — " 

This step can bo done informally with irdividi!^! construction 
teams or as_th^ l^^"" step in Ser>sion 21 e while t^^e gxbup x2 still , 
together. Thi? . should not spent on £i-:bhcJiy the _^eyic€ j 
itself r ur.\c->- uhe construction groap can eatiily c!ividi^ Ihe^abor. > 
Rife" t pprticipentQ to previous, relate^i Sessibn^^ j 
(8,12,14 ri8ri9f2C ,21 and 2J±. Encourage ejrerycae _ tb \ 
hbh-formal education activities such as role-play and p!;iu^. 
(Refer tb Handout 18A 'A Partial Eist of .MFE Activities.") 
Ehcburige creativity us^ng available materials as r>t<ige^ ebstumes: | 
etc. Rpand group of the time allowed for presentav:ions. ^ suggest 5 
they pr^ctic^e the presentrrtion at least once. [ ^ 



Step 2: 2 hours, 30 minutes _ _ 

Form construction groups and develop a presentation 
of the dryer or storage device. 

Step 3: 15 minutes 

Clean up* 
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SESSION #25 



PRRqEWT A T TOKS OF DEVICES 



TOTAL TIME: 
eBJEGTIVES: 



MATEPTALS: 
RESOURCES: 



3 Hours 

By presenting their devices using noh-^f brmal 
education techniques answer ing questions and 
receiving feedback , the par ticipants will ^ gain 
experience in and understanding of the^ techniques 
of transferring technical information in a 
non- technical form. 

By watch'^ng and giving feedback on the 
presentations, participants will better understand 
the dc^sign and construction of all if th3 devices 
built during the program and gain i formation about 
advices in which they did uot personally 
participate. 

Same as Session 28 

Same as Session 28 



PROCEDURES: 
Step 1: 



5 minutes 

Welcome everyone to tht > ehtations^ review the 
objectives and outline the prbvriedur'as. Ask for the 
first presentation to be given. 



Trainer Note 



~ — , I 

Ask each group to introduce their presentation to the "audivn.ce" | 
(and whether they are to play a lole such as village members, j 
school childven, other PCV's, etc.), 



Step 2: 



3 hours : _ : 

Visit each device and have each Cc-Dtruction t«am 
give their presentation. 



Tra? her Note 
and 



Facilitate each presentation 
eeuoacK Oil Ciiic — 



discussion 



(qpest ions arid 
) . Keep th^ 



presentations movmr;. 



Step 3 : 



5 miriutes ._ _ 

After the last presentation r have everyone meet 
briefly in th^ classroom for the wrap up. 



SESSION *^3D 



TOTftl. TIME: 
OBJECTIVES: 

MATERIALS: 
RESOURCES : 



1 Hour 

By sharii g final arinounceinentB; accepting 
Certif icateii of Cbinpletidn_ and cleaning up the work 
sitOj the participants will feel a closure to the 
training prbgrani^ 

eiean-up ihaterialSr as heeded by participants; 
"Certif teste of Completion" (see Trainer's Guide). 



15 minutes 

Share final ahno'^r.cesients. 



Trc-iner Note — 

Ask for all library bboks to be returned^ remind the participants 
of the final dayCsJ meal schedule and departure times^ ask for any 
final cjuestibhs^ cbmitiehts^ observations, etc. 



Step 2: 15 mihUteis __ 

Distribute a ^^Cerl-if icate of Contpletion"' to each 
participant. 



Step i: 



Trainer Note 



This ie ah important step, especially for the cbui.Lerparts 
invblvtcl in _the program. It is a good form of closure fbr the 
training. Thank everyone ano remind them of the 
Jcleah-up) . 



re fbr the j 
h(^xt stepi I 



Step 3: 30 minutes 

Clean-up. 



~ — — Trainer iJote — 

3 i*»t ciesn-up should Be a ma j^'^. cleaning b£ the cbhs cruet ion 
iite ViTd tools. Work with cfie ' site cbbrdinatbr br logistics 
persdr to assure a satisfactory job. Check that all tools aire 
cleaner' and istorsd in their proper place., leftbver materials are 
proper, ly sorted and the devices are eitb'^ r takea by the 
participants, placed in storage, put bn permanent display or 
ciismantic-d. 
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SESSION #A-: ^PRgfWTCAT, SOr.AR yiRYKR DfeSIGH INFQBMKtlQM 



2 Hburs 

By reviewing and diBCUBBing technical design 
cDhsideratidns for solar dryerB^ the participants 
who need this inf ormatiori will have their 
expectations inet . 

By cpmparing and contrasting these technical 
cbhsideratipns with the CDnsiderations in Session 
5, the participants will underBtari^d tne need for 
varied levels of technical informati on in a dryer 
storage program and development work. 

TherntometerB, ^auze, rubber bands, string, 
newsprint, felt pens. 

Handout A-1 "Technical Solar Dryer information" 
^R.q, sunworld 1980, Vol. I, No. 6, pp. 186-181 
l^w Temperature and Sola r Grain Drvina HandbooR^ 
University of Iowa, Ames, Iowa, pp. 5-10^ 16-22 
Handling and Stc _gqe FOgg fiXflillfi 
P roceedinaB. of th e Solar Drying Workshop 
S irve y of Solar Agricultural Drvers 
Handout 2A ''Tips on Dryij q" 

Handout 5A ^A Catalog of Sciar Dryers and Storage 
Devices" 

Handout 13B "Peicent Mbieturr-s for Grains and 

Legumes" - 

Handout 13C "Surronary iif Te!npetature Factors" 



Train r *^c;te 

T'r.i£> seBsipn is not in the general workshop schedule because the 
information found In the handout is usually too technical for most 
people. Howeyerj in the event that mere technical information is 
needed or wantea *>y a number of the participants, this session 
could be included In the schedule. Even if it is not scheduled. 
Handout A-ljr ^Technical Solar Dry^t ' nf brnatiqn"^ should be 
#referrecl to those participants who hei^d :hcre tr jhhical ihfbrinatidn 
and the contents dise^3ssed \iith e trainer, using the fdlldwin<5 
proc edy ;res. 

St^?p 1: 5 minutes _ 

Reviev^ the objectives anrj outline I'Ae pr<^^ceri . 

Step 2" 5C inin jtigs _ 

' ^^efer to BanSbiit A--i. Review .*>'.5 c; ^ ■ :: 



TO^At TIME; 
OBJEeTiVEf : 



HATERIALS: 



RESOURCES : 



Session A-ls Page 2 



Trairi4£:r Note 



Post 
(see 

1. 



4. 



6. 

7. 
3. 
9. 

lb, 
11, 



and review the following key variables in sol?*r dryei. desiq.-: « 
page 3, Handout A-lj: 

of crop to be dry e d ^ CrainsSr ^tc -it^n, fruits, 

vegetables and fish all have different dry :;y characteristics 
and precautions. 



Weight crop, A C 
of fish or 400 kilgr/;j*i 



can be designed to dry one kiiogram 
r.-^ fresh fruit,- 



^ _ (See_ Handouts: 2A "Tips for 
0 ying"r 5A _ ''A Catalog of Solar Pr^ers and Storage Devices"; 
indi, 13B "Percent HoiGtuires for Ctainp and LegumeB) . The 
food's driiginal moiBture content (percent moisture) ha? a big 
effect QiHr the design 6£ the dryer, 

^j^^^ fr^HG^ivt^no^i fetujre Lie r.ired for satls f actory stbrade or 

Md^^r: Different crops nebd to be j^riA^ down to different 
percent mdistures for diffrrent purposes. Refer to Handout 
15E ''Percent Moiet-ures for Grains and Legumes". 



w o idht^ of H A te t t o be removed . 
nu:Ubers 2^ if and 4, above. 



Can 



be calculated from 



c^Vt, dry or 



^l^a^^nd^ !t .Gis ture capacity oi ai Wari or 

huiriid. Air ^hanqeis during i^^i day, duri ig th^ year and fib^n 
place to placa. - 

V^JWe apd weight: of air weeded 3s^§:^9^^^^ t V/:n Weight 9l 
wfL^er , Information frun nuufaers 5 and 6 aoove is used her< • j 

s^lar gain. The streng^th of sunshine varies frbn^ plao^ to i 
place and month to mciith.^ 



Vent area, (Refer to Session 6. ) targer Vents, ail^. inbre 
air to pass through the dryer, this cooling it off * Smaller 
vents allpw the dryer to he^t op, but cannot pass enough aix 
to H-y the crop, Ver^ sizing is eritioai. 

Chimney height , (Refer to Session B.) Higher chimneys give 
higher air fiowsi 

gj^ igg in temperat ure > (Refor to Handout 13C "Suminary of 
Temperature Factors".) 4h*.re are opti.lium _ and mai^imum 
temperatures different foods can be exposed to without 
causing damage^ , 
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Trainer Note (continued) 



Guide the participahtr through the fdrmulaB thr- handout , 

refering to the reference guide oh page 1 and encouraging their 
questions and covmentti 

ftsk how each formula is applied to dryer design. 

Explain to those people who are having trouble with the 
Satheipatics " that there- are ihbre general rules pf thuinb f or these 
same mathenatical formulas arid that it is not necessary to 
understand mathendtics to desigri successful solar dry g^rs. 



Step 3 : 20 m:Iriutes 

Revi^v arid Ciscuss pp. 13 and 14 of the Handout A-1 
"P^yvl-romejtr ic Chart". Fashion /a simple sling 
psychrdmeter and demohBt- ate its use« 



Trainer Note 



. . _ ...... : ' . ./ 

* Explairi wet arid dry bulb tempe'rcitures and the psychrbmetr ic 
chart. 

* TO fashibri the sling psychrometer,, fasten wet gauze to the 
buli: bf a thermometer , tie it to a cord, Vn6 twirl the 
-thermometer at the end of the cord. 



/ 



* Review the psychrometr ic chart , gahdout ft-i r pp. 13 and 14. 

* Explain that the chart can be used .anywhere in the world. / 

* Demonstrate how the char^. can be used to diagram what happens 
'Juring the dtying process {^:efer to Step €, Handout A-1). 



Step ,4; 20 minutes 

Coy ^uae the session by revi- wing the objectives 
ano ^e xeference guide oh p^^ 2 b£ the hahdbul.. 



r 



/_ 

Trainf?r Note ■ ' — 



* Explain rhat. the participants now bave the hece£ sary 
technical information fbr solar dtyr- d¥^!lgn. . 

* Explain that they will havi> opportunity _ t:c uee th^s 
-technics] information when ih^y design ti^eir fiblnr dryer ;., / 

_ _ : - - - -- ' .ly/*'- 

* Ertco raoG the - partic ipants tb_ think how thib inf oriiK? tiuh 
tnigh^ ; big commuhicatvTd to people with little oi n-*-^ f c-mal 
education; • ^ 




SESSION ik-2 SOt.ftR SlfiHS 



^ -TOTAL TIME: 
"OBJECTIVES: 




MATERIALS: 



RESbORCES : 



rRbeEDuri^S! 

step 2: 



2 Hours '\ 

By discussing -the ^th of the sun and selecting a 
good solar sitCr the j^articipants _ will_ better 
understand the iinpbrtlnce of proper placement and 
orientation of solar devices. 

By defining heat ttlinsfer methods , and discussing 
the heat transfer capabilities of the various ^ 
materials available fSr cohstructiqn, participants 
will better understand the *use and placement of the 
various materials in sol^«r, dryer and storage device 
design and cbhstriictiua > 

Birfectibhal compasses- protractors, string sinall 
weijghts^ sun angle cVxeittB, sun angle calculator r 
noBebbbJcs, pehs^ _ jrjiplea of various locally 
available, material . usaule in solar dryers, 
flipchart and marke> :,r wodel Bdlar dryer (or large 
detailed drawing of c dryer) . 

_ _ " _ - _ s 

aana^>ut &2_ "Solar siting* 
Hahdbut lOA •'flateriais and Tools List" 
*Sun angle chart fcr proper latitude 
HaghetiCv variation r.ap of the world, U.S.D.O.D. 



5 mihVktes, \ ^ _ 

Review objectives and note procedures. 

is! minutes . ' _ ^ _ _ _ - 

Liitribute the, sun an^le cliart for this latitude 
ah|l describe and discuss the path of the sun for 
thi specif i'; traiJfing location, noting seasonal 
chan.^csy .site considerations^ etci / 

■ ^ Trainer Note — /"" ■ " ~~ 



If . the cbufitr^ is! on or near the equator, mehti^bn the j)ossibility 
bf ^h east and ^est facina collector which t^ill collect solar 
efeergy the whole year (as long as the sun shihe^5 and merition/^at 




Ask whicp months and, what part(s) bf thp day are Osually 



paper. Ask whicn montlts a 
||» i cibudy and which are ^unn y. 
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Step 3: 30 minutes 

Refer to Handout K2, "Solat Siting"^ fortn work 
teams, distribute solar site selection inaterials, 
go oStside to stelect a solar site and prepare to 
describe their solar site to the group. 



' ^ ^ Trainer Note - . Mr- — ' ^ 

The handouts should be seif-expljinatory. Clarify the handouts /as 

hfecessaryi Girculate among the» -^toups as _th^ performing 

their solar site selection and oif^^; neig. Remind everyone of the 
magnetic varjatibh for th. • rain Ire? site and/or country. Remind 
people of th^ pime remair 

■I i — ^ 

Step 4: ?y 10 minutes 

^ Reconvene the large group to discuss findings and 
answer guestibhs. 



— Trainer |^dte ^ 

Hove from one solar site to tfe hext^ with one per'^bn from each 
group explaihihg why they chose it as a ' solar s_lt<^ / Share shade 
mapso Ask for remarks bh decleibh-makihg metiibds and group 
dynamics. r 



Step 5: 10 minutes 

Define _ three, ty^-^ee bf heat transfer, referring to 
solar dryer defiigr^Si 

i - 

— ■ — Trainer Nbte ■ — — 

— 7*^- _ m 

Th«y are: (1) rSdiatibfir olectrbihaghetia eherigy whic-j can travel 

through a vacuum (sUnlight-tb-earth) and frbm warsi bbdy tb a 

colder body; (2/) ^oriductiorij heat trahsfr' a sblid;' and 

(3) convection/ heat trarisfer through & icYi as air br 

water. Use the model sbleii: dryer or a la ing b£ j» sblnr 

dryer to help i'llustra.te these three types ' rahifer^ 



20 minuteiL 

Refef tq fiandout lOA "Hateifi/Sls 6 Tbbis tir*-"^ 
Discuss ^Uich mater ial should be' used in which p^tt 
of a sol/kr dryer and why^. 

9S 



Step 6: 
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, Trainer Note — 

Discuss how r adiation can pass through glazing materials at 
different rates depending on the inaterialr how air cai^ CQnygCt 
heat through screening material and the importance or unimportance 
of insulation materials to_ stop gj^nclUC^ i Ye heat transfer.. Discuss 
potentially high cost of la rg^e -scale solar crop dryers and how a 
cooperative or cbmmuhity could afford to build one. 



Step 7: ID minutes - . 

Discuss how the materials list can be used in 
design session to follow. 

iri't wor Note --^^ ^ 

Refer to design session and how a cost iimij^ may be ^placed on eaqh 
dryer built. Refer to session on economics for ebst-benefit 
discussion. _ Ask how a free or extremely low-cost solar dryer 
could be built. 



8T 



SESSION #A-3 PREPARING FRO ^^S AND VEGjEyAR LES FOR DRYJliG 



TOTAL TIME: 2 Hours ^ 

OBJECTIVES: By researching , reporting and demonstrating the 

various methods of fruit ^nd vegetable preparationr 
the participants will gain detailed information 
needed to meet .their expectations of the program. 

Fl ipcharts, markers, notebooks , pens, cooks toy es or 
burners, cooking pots> blanching equipment , kitchen 
utensils (kn i v e s , bowi^ , s poon s_, _e tc . ) b^^^^ if 

ava irableT > soap and ^ water , waxed paper jor 

equivalent^ and other materials, as needed by the 
participants. 

H a nd o 2A " Tl ps f o r 5.ry i ng * 

Handout 5B "^Food Drying Cdnsiderat ions'* 
Solar Brviha in the Tropics 
sun Dryi ng Fruitg and Vegetables 
Putting Foods By 



Trainer Note — ' — — 

This session is not In the Proposed Schedule because it _is_ assumed 
that the. majority of _ drying and storage training will focus bh 
graihs>_ legumes and fish. However r ih^^he case where fruit and 
vegetable drying is a felt heed of the people in the region and is 
listed as a ma jpr _ expectation in _Se sg^i bh_ 1 , then this session 
should be scheduled hear Sessions 2, 13, 21 or 23. Sometime in 
the first week would be preferable. 



PROCEDURES: 

Step 1: 5 minutes 

Review the objective and outline the procedures. 

Step 2: 40 minutes 

In small groups, research improved 
vegetable preparation techniques and 
report or demonstration. 



MATERifttS: 



RESeURGES: 



fruit and 
prepare a 



' Trainer Note ' " 

Make - all of the resources^ li^A^.^ A'l^ any others located available 

to the groups. Circulate between groups of fering ^help as a 

reference. Coordinate any demonstrations among the small groups 
and the availablje kJLtchen^ equipment. Provide flipcharts and 
markers to those groups that need them. 
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Step 3 5 66 minutes - 

Have the small groups report thelL findings or 
present their dembhstratibh. 



Trainer Nbte 

Facilitate these presehtatibhs* Schedule all of the reports 
tbgether and all bf the dembhstratiohs together^ to minimize 
transition time from classrbbm tb kitchen. 



Step 4: 10 ihihutess ^ 

ebhclude the sessibh by i asking for a volunteer to 
compile all of the inf drmatibh ^ generated dur ing 
this 6*essibh ihtb a country-specific handout and/or 
recipe bobk^ 



— Trainer Nbte, — — 

Point but that this ihfbrmatibn can be used in the "Reloading 
Sessions" repeated thrbughbut the program. 




i 
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SESSION #ft~4 THE HSES eP SRfE B FRrtTT AND VEGETABLES 



TOTAL TIME; 
OBJECTIVES: 

MATERIALS: 



RESOURCES: 



2 Hours 

By fesearehihgr reporting and demdristrating the 
various uses of dried bruits _and_ vegetableey the 
participants will gain detailed information to meet 
their -^regional needs and program expectations. 

Kitchen and cobkihq utensils ^listed, in Session 
A~3). Clear pl^astic sheeting, candles, storage 
containers^ cbhditibhihg containers, cjeiin sheets, 
oven _ (or other heat source) , thermometers, 
timepieces. 

Handout 5C "Food Storage Considerations" 

Handout 13 A "Tes ts for Dryness" „ . 

Haridout 13C "Summary of Temperature Factors" 

Handout 13D "Cpriditidning_ and Pastuer izing" 

Handout 21A "The Use of Vegetable Oils to Protect 
Stored Beans" 

Suh^^ yihd Your Fruits a nd- VeQetables 
Pfe servi hQ Food by Drvind 
Put-b ln ia — Food Bv 



Trainer Note 



This session is ndt in the Prdpdsed Schedule because it is assumed 
that the majority df drying and storage training will focus on 
grains^, legumes arid fish. However, if information on th^ uses of 
dried fruits arid vegetables is a felt need of th? people in the 
region and is listed as a major expectation in Session i, then 
-this session shduld be scheduled sometime in the second week of 
trainirig, after a stock df dried foods has been gathered. 



PROCEDURES : 
Step 1: 

Step 2: 



5 minutes 

Review the objective and outline the procedures^ 
30 minutes 

List as many "use of Dried Fruits and Vegetables' 
as possible. 



Trainer Note 



The list should incXude the following: rehydrating^ cooking, 
packaging, conditioning, storage, pastuer izihg, marketing^ etc. 
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Step 3: 30 minutes 

Form a small group for each oXA^e topics ijt^ted|^ 

research the topic and prepare a report or 
demonstration • 



■ — Trainer Note — — 

Be sure everyone who is interested is in a small grbupi suggest 
that people 3oin^a group in which they either have an interest or 
past experiejice^ Hake the resojarces avai^labie to the groups. 
Circulate^ among the groups of fering helpi ebbrdihate any 
demonstrations among grj)ups and with the available equipment and 
materials. Provide flipcharts and markers as heeded. 



step 4: 60 minutes 

Have the small grbups present their report or 
demonstration. ^ 



■ Trainer Note — — 

Facilitate these pr§sentatib^^ Schedule the reports together and 
the demonstrations together tb * reduce trahsitibh time from 
classroom to kitclien (if applicable) i 



Step 5: 10 minutes 

ebhclude the session by asking for a volunteer to 
cbmpile and reprpduce the information generated 
during this session into a handout, poster or 
booklets 



■■ — ■ Trainer Note " 

Point but that this session' s information should be used 
thrbughbut . the remainder of the program and incorporated into the 
presentatibhs of devices (Session 29). 



m 
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SESSION #A-5 



TOTAL TIME; 
OBJECTiVES: 

MATERiAiiS: 
RESOURGES: 



2 flours 



By using a tool to solve a eurreitt problem 

encountered in the training ^ program^ the 

participants will gain probleni- solving skills 

applicable in development worRi 

Flipchart and mar^ersV notebooks and pehSi 

Handout A-5 "The OFPISA Problem Solving Model" 

A hdrb g^eay IhgailSf J. pp. 38-45^ 145iL 145 

A riandbbbk of Ht^ctur e d Exp e rie nces for nuihah 

Relation s Training Pfeiffer and Jones 



Trainer Note 



In the event that a problem arises in the training program which 
has ah effect oh the program itself r the trainer may want to use 
this session to facilitate solving that problem so that the 
training program can cdntinue. This session is not scheduled into 
the prbgramr although the information in the Handout can _be very 
helpful in cbnuhuriity work and interpersdnal situations. It is up 
to the trainer to decide when this session is needed, if at all. 
If the session is not needed, the Handout may be refered to for 
future reference. 



PROCEDURES: 

Step 1: 5 minutes 

Review the objectives and outline the procedures. 

Step 2: 15 minutes 

Distribute Handout A-S, read, discuss and have the 
participants suggest a sample problem. 

Step 3: 60 minutes 

In pairs work through the problem, using the OFPISA 
model. 

Step 4: 20 minutes 

As a group, develop a plan for improvement or 
solution , using the information generated in Step 
3... . . ... ... ^ 

Step 5: 15 minutes /_ 

As a large groups elicit questions and discussion 
about the activity and the moSel. 
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5 minutes 

Conclude the session by referring to the evaltaatibh 
procesB; of J:he training programr discuss how 
problem-solving and evaluation are impbrtaht 
factors in development work and set a time for 
reviewing the plan developed in Step 4, to check bh 
the acceptance of the solution tb the problem^ 



LIST OF HANSOtJTS 



nahdbut ^JUmber Hap^^oiit: Title ; — 

lA Proposed Training Program Schedule 

IB Session Descript ions 

IC Introduction To Training 

IP Blank Two-Week Schedule . 

2A Tips for Drying 

2B Data Coiiectioh Sheet _ _ 

3A Food Drying and Storage Cdminunity Assessment 
Questions 

3B CSuideiihes for Gbmmuhity Assessment 

4A Sample Food Drying and Storage Timeline 

5A ft Catalog of Dryers and Stores 

5B Food Drying Gbhsiderations 

5C Food Storage ebnsiderations_ 

6ft Smoke Test Data Collection Sheet 

7A Effective Group Survey 

7B The Decisibh-Hakirig. Process 

7C Feedback a^hd the Helping Relationship 

8 A Nd h-Fbrmal Adult Education 

8B ixtehsibh^ Training and Dialog 

lOft Materials and Tools List 

12ft Guidelines fbr Process Observer 

13ft Tests fbr Dryness _ _ _ i 

13B ferceht Moistures for Grains and Legumes 

13e Summary bf Temperature Factors 

13D ebhditiohihgand Pastuerizing 

14ft Sample Cost/Benefit Analysis of a solar Dryer 

i4B fcif edycleUhit Cost Analysis of a Solar Dryer 

I4e Ecbhbmic Comparison of Two Maize Stores 

17A Mid-Prbgram Evaluation 

17B Blank One-Week Program Schedule 

I7e Coat bf Arms 

18ft A Partial List of NFE Activities 

18B Sbme Guidelines for Motivating and Teaching 
Grbupi 

18e Rble-Play_Guidelines for Extension Workers 

18D People's Theater 

2Gft Evaluation of Method Demonstratibh 

20B Planning a Method bemonstratibn 

20e Method Demonstration Guidelines 

21A Use of Vegetable Oils to Protect Stbred Beans 

25A - Evaluation-Ghecklist^ 

27A Program Evaluation _ 

27B Appropriate Technology information and 

Resource List - 

27C Descriptive Bibliography of Recbnunehded Texts 

27D Solar Drying and imprbved Fbbd Storage 

Bibliography ___ _ ^ 

30A Certificate of Completion 



Al Technical Solar Dryer Design Information 

A2 Solar Siting 

AS The OFPiSA Problem-Sblvihg Hbdel 
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PROPOSED TRAINING PROGRAM SCHfiDULE 



10 



12 
2 



Monday 



ij introductions 
jard Scheduling 

2) TDur of Solar 



Tuesday 



4j Timeline 



5) Design Cohsld- 
eratibhs 



Wednesday 



8) Adult Learni.ig 



9) Natural Ccx)lirig 
arid Raiiiy 
Season Drying 



Thursday 



2) Facilitation 
Skills 

3) Unload dryers 



14) EcononlcB 



5) Storage Pests 
and Their 
Control 



Priday 



Saturday 



16) Other Techno - 



17) Hld-Program 
Evaluation 



3) Community_ 
Assessment 



6} Smoke Tests 
7) Model Design 
and Construc- 
tion 



10) Design of. 
Dryers arid 
Stores 



1) Construction 



1) Construction 



11) Construction 



18) Introduction, 
to Non-Foffiiat 
Education 

19) Non-Fonnal 
Education 
Presentations 



13) Unload, reload 
11) Con struct ton 



20) Introduction 
to Method 
Demon strat ion fl 

21) Practicing 
Method^ Demon* 
stratibns 



24) Chemical and 
Noil -Chemical 
Pest Control 

25) Action Plan 



?'/) Program 
Evaluation 



2B) Preparation 
of Presehta- 
tibhs 



13) Unload, reload 
11) Construction 



3j Unload, reload 



tl) Construction 



13) Unload, reload 

26) Assessment 
and Modifica- 
tions 



29) Presentation 
of Devices 



(Optional constru- 
ction) 



HANDOUT IB 

Page 1 



PeBC r ipfc i otlB 



These session descriptibris provide a brief outline of each 
session offered in this training program/- the length of each 
session and whether it is ah extensidiir extension practice^ 
tfchnicai or technical practice session. They are listed in 
chronological order r as they appear/ on Handout lA, "The 
Proposed Training. Program Schedule". _ When using this list to 
rewrite the schedule^ be sure to balance classroom sessions 
with outdoor sessions^ take weather patterns (morning clouds, 
afternoon raihs^ etc.) into account and include enough 
sessions to ma1<e the program meet your needs. 



Session Number _ - - . 

Number of Hours Session Title and Description 

1 2 Introductions and Scheduling (extension) . 

Interviewing and identifying- resources 
within the group, introductiorrs^ listt^ 
expectations and scheduling at least the 
first week of the training program. 



Tour of Sq]ar Dryers (technical 
practice/. E valuta te existing dryers and 
stores for applicabiixty_ and usefulness^ 
prepare foods and load the dryers. 
Loading the dryers is repeated during the 
program. 



C:onmiunity Assessment (extehsibh 

practice)^. List community assessment 
questions,^ perforin an asses sir^n.tr prepare 
a report and report back tr the" group. 

Timeline (technical) . Develop a dryer 
and storage timeline for each climatic 
zone of the country, noting temperature^ 
humidity, crop prices, planting ard 
harvest times, wet and dry seasons. 

. _ - _ ■ ' . . _ _ _ 

Design Cbnsideratibhs _ (technical) . 
Discuss advantages and disadvantages to 
traditional methods^ reviewing slides end 
a eahalog of dryers and stores from 
around the worlds discussing detailed 
considerations^ 
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Handout IB — Pag^e 2 



Session Descriptions 



Smoke Tests (technical practice) • 

Perforin exper intent b to , discover the 
relations between solar dryer design 
variables. 



Model Design and C :)nstruction (technical 
practice^. Design and^ build dryer and 
storage models and present the designs to 
the group. 

Adult Learning (exten^iohj . liOok at how 
adults learn best^ the methods used in 
the training program and how adult 
learning can be used in the \7iiiages. 



^Na,tural !3<^iihg and Rainy Season Drying 
(technical) . Research and discuss these 
other types of drying and storage before 
the design and cbhstructibn sessions. 

Design, of Dryers and Stores (technical 
practice). Develop a complete design of 
a dryer or store that can be built during 
the training program. 

Cdnstructidh (technical practice) . Build 
the device designed in Sessbh 10. The 22 
hours is spread over 6-^7 days. 

Facilitation Skills iextensibn practice) 
Develop a list^df eff ective _ facilitation 
criteria as a J£Oup. The list Will be 
used thrdughdui^ the prdgram - and in 
extension work. 

Unload dryers (technical practice) . 
Unload the dryers if rdm Session 2) , test 
for dryness and reload the dryers. This 
sess j nn repeals . 



Economics* (technical practice)/ 

Comparing^ city and country economics 

research and deliver ^ an ecpnomlc 
presentation. 



Handout IB — Pa^e 3 



Session Deseriptibris 



15 2 Storage Pests and Their Gbritrbl 

{ teehhieal practice) • fieseaxch and 
report on mpldr insect and rodent fbod 
damage^ cbntrbl and preyentibh. 

16 2 Other Technblbgies ( techjiical) . Discuss 

technolbgies otjier thah dryers and stbres 
to meet the expectations bf the grbup^ 

17 2 Hid-Prbgram Evaluatibh (extehsibnl . _ ' Lbbk 

back at the first week and reschedule the 
secbnd week^ if necessary. 

18 2 Ihtrbductibh tb Nbh-Fbrinal Edticatibh 

lextehsibhj . Observ'lhg arid discussirig 
dif f ererit_ NFE techriicjues that cari be used 
at the village level. 

19 2 Nbri-Fbrmal Educatibri _ Preseritatibhi 

- (exterisibri practice) . Preserit the NFE 
activities develbp -*cl iri small girdups. 

20 2 Iritrbductibri to Hethbd Dembristratibris 

iexterisibri arid techriical practice) . 
CJbservirig and partifcipatirig in a 
techriical methbd dernbristratibri that 
trarisfers pest cbritrbl irifbrmatibri. 
Prepare a methbd dernbristratibri. . 

21 2 Practicing Hethbd Dembristratibris 

i techriical arid exterisibri ' pratice) . 
Preseritirig arid participatirig iri method 
dembristrations. 

22 2 Local^ Developinerit Projects (extension and 

technical) . Discuss and critique local 
technical and community development 
projects. Volunteers from the group 
present their own projects. 

23 2 Independent Study (technical or extension 

practice). Research or prjac^ice a 

technical or extension topic that isn* t 
covered in the £^ogram. 



IQB 





Handout IB — Page 4 

Session Descriptions 

2A 2 Chemical and Non--Cheinical Pes"^ eohtroi 

(extension practice). The group decides 
what is needed in the area of pest 
control and coordinates the session. 

25 2 Action Plan (extension practice) . Look 

ahead 3 and 6 months and^xplain how you 
will implement the information from the 
|>rogram. 

26 4 Assessment and Modification (technical 

practice) . Test and improve the devices 
built during the program. 

: - - - 

27 i Program Evaluation (extension practicel. 

Look back at the program and provide 
feedback to the trainers oh the good and 
bad parj:&. Review resources and 
bibliographies. 

28 3 Preparation of Presehtatibhs (exterisibh 

practice! . Prepare a nbh-f brihal 

education activity to present the devices 
built during the program tb the gr< 



•V, 



29 3 Presentation of Devices (technical and 

extension practice) . Present tJie devices 
buiitf answer questions arid receive 
feedback. 

30 1 Wrap-Op (exterisibri) . _ AnhbuhcemehtSr 

certif icatibri eerembriy arid final. clean-up 
- _ of the cbristruetibri site arid tools. 
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Handout IB — Page 5 

Session Descriptions 



Technical Solar Dryer_ Design Information 
(very technical). Review and discuss 
technical design information, 

psychrbmetr ic charts and sample 
calculations. 

Solar Siting (technical practice) . Learn 
where to place a solar collector (such as 
a solar dryer) so that it won't be shaded 
by buildings or vegetation. 

Preparing Ftuits cind Vegetables 

(technical practice) . Research, report 

and practice the details of preparing 
fruits and vegetables for loading into a 
solar dryer . 

The Uses of Dried Fruits and^^^^ 
(technical practice) .Research, report 

and practical r^ehydrat ing , cook ing , 

packaging, conditioning, pastuerizing and 
storage of dried foods. 

Problem Solving (extension practice) i 

Solve a problem that is causing 
dif f Iculties^n th^ program so that the 
program can continue. 



110 



Page 1 



EntrodQCtion to Tra4fri:no 



There are two threads running through this training program: 
one 6£ technical training^ in the areas of food drying and 
storage^ and one of extension training^ in the concept of 
appropriate technology community development 

The main focus of the program^ of course^ is the technical 
training of Peace Corps Volunteers and their GounterpartSr to 
be able to design^ builds use and maintain improved food 
dryers and stores. _ But irom ah extension standpotht, the 
technologies themselves will hot do anyone any good if they 
are hot presented as cbmmurLity development tools. The 
cbmiTJunity. development philosophy that has been inherent in 
CHP/Faralldhes training programs over the years is one that 
takes people into account and builds oh what they know to 
help them solve their own problems. 

Technologies that do ribt_ take a people and their culture into 
account are doomed for failure and it does hot take long to 
develop a list of improperly introduced technologies. But 
technologies that use locally available resources^ both human 
and mater ialsr to meet .cdmnturiity-f el t_ needs, have a good 
chance of succeeding and growing. Improving traditional 
technologies is more acceptable to a community than importing 
completely foreign ones. Technologies are only tools with 
which true cdmmunity development work can proceed. 

This training program is designed- to model and parallel 
community extension work. Participants are asked to take a 
full and active role in their own education. They are urged 
to cooperate with others to identify and use the talents and 
resources that are available to the group and to practice 
skills that help motivate people, instill within them a 
feeling of self-confidence and involve them in the process of 
their own education. 



The a,pproach to training is based _on the principles of 
non-formal education and is designed to strike ^ balance 
between structured lea^rning and guided, yet independent 

discovery. The sessions, resources and methods^ that are 

included reflect the belief that people^^r^ capable of 
self-direction and creativity when encouraged to apply their 
knowledge and skills in ways tfiat are relevant to their 
lives. it is the intent of the prdgram to offer a framework 
to the participants to apply what they have learned in 
training to service in their own conununitiesi 
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Introduction to Training 



This program offers skill training in all stages of technical 
development: the design, construction operation^ - 

maintenance^ evaluation and modification of ^prototype 
devices. . The designs selected will be as c. risisteht as 
possible with the realities of rural areas in most jparts of 
the world and are based on the following criteria: 
affordable and low in capital investraeht, simple _ and 
adaptable in both design and scale, easily understood by 
people with little or no formal edueatioh^ responsive to 
local needs and capabiiitiesr able to be constructed, 
operated, maintained, repaired and managed by the users, 
based on the use of renewable Bourees of energy and local 
resources, both human and material and character ized by the 
potential to contribute to local cbbperatibh^ self-reliance 
and good health. 

Throughout the program, there Is a focus on the principles 
and technicjues of hbh-fbrmal education and adult learning, 
methods and approaches to solving problems, development 
issues, cross-cultural perspectives and the process of 
assessment and evaluatibhi 
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Tips for Bry^na 



Operation of, a dryer is not cbiriplex^ but requires 
consciehtibusr systematic attehtibhi Each opexator should 
develop a satisfactory method of drying. to_ match her br his 
climate, daily schedule and type bf fbbd^ The fbllbwirig 
guidelines will help establish a successful system: 

1. ehbbse fresh^_ sbuhdr firm and jriu^ fbods. Db riot use 
bver-ripe fbbds* Weigh fbbd arid recbrd weights. 

2i Wash fruits^ vegetables arid rbbts befbre diyirig. Scrub, 
if heeessaryi 

3i Slice fruits^ vegetables arid rbbts iritb thiri, uniform 
jpieces^ less thari_ 1cm thick. Cut arid prepare foods 
quickly^ Keep fbbds cleari. 

4. Prejpare bther fbbds by shellingr hullirigr peeling oi 
slicirig. Threshed grains dry faster than whole heads. 
Smaller pieces dry faster. Some foods dry better if 
blariched first (i.e., potato, cassava, yams, etc.^). 

5. Spread foods evenly on drying racks. Thinner layers dry 
faster. Load dryer at 10kg of food per square meter of 
tray when using a pre-heater and 5kg of food per square 
meter, when using a dryer without a pre-heater. 

6. Cdveir food to keep out insects which could lay eggs in 
or on drying foods. keep out animals, dirt and 
children. 

7. Dry food with warm, dry, circulating air. Stir or turn 
foods 2-3 times per day to promote even drying. 

8. Test for dryness after three days. Food is "dry for 

storage" when dried weight is 1/5 or f re^sl^ wt;ight , in 
the case of fruits and vegetabiejj 3/4 of f re^h weight 
in the ca^e of grains and legumes. Dehydration time 
depends on humidity of the air, type bf food, fbbd 
moisture, percent sunshine, etci 

9; Use a thermometer to maintain optimum dryirig 
temperatures by mahipuiatihg outlet vent daihperi Ghee!, 
dryer temperattare at hottest part bf the day arid set 
damper to give best dryirig teihperatdre* 

19. Cbriditibri fbbd xri large cbritairiers liried with cleari 
clbth fbr 1-2 weeks^ (See Haridbut 13D'* ) 
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Tips for Drying 



11, 



12. 



Pasteurize at 80Oe for 10-15 minutes or 57^0 for an hour 
to kill eggs and larvae. This also destroys the 
germination possibility of grains and legumes a6 seed. 



Store dry fruits and vegetables, in small , airti< 
moisturer insect and rodent proof containers in dark, 
cooir dry and clean places. Store grains, roots, and 
legumes in places with good air circulation. 



Sp o cif ie ^&fy Tips 



(See Handout 13C for "Haximum Temperatures of Food, Feed and 
Seed.) 



Beans: 

Ground fJuts: 

Yams^ potatoes: 
Cassava: 

Haize: 

Squash seeds: 
Coconut: 

Cocoa: 
Fish: 



Scratch surface with a wire brush to 
speed drying. Boil for 2 minutes, drain^ 
spread evenly to dry . bptimum/raaximum 
temperatures: 55^6/7 O^c. 

Remove dirt from_BhellB. br^ in shell or 
put of ^hell. Dp nptL expose tq^ extreme 
heat. Optimum/maximum temperatures: 
30OC/35OC. 

Wash, peel, slice, grate or shfedi 

use local drying procedure to remove 
poisonous or toxic substances. 

Remove husks, dry 2-4 ebbs thicks ^ Or 

shell cobs and spread 4-1 5cm thick. 

Optimum/maximum temperature: 40<^e/45Oc. 

separate from stringy material r ihse^ 
spread evenly. 

Place half <:x)c6hut*^ cut side ixp, for a 
day, then remove meat from shelly cut up 
or grate to cohtihue drying* 

Ferment beans, spread evenly and turn 
once or twice a day until dry. 

Split in haJLf^ if large. Dry in the 
shade {but of direct, sun) _to_reduce color 
changes. Keep below 55^C to avoid 
cooking. IXB 
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Tips f br Drying 



tjse ripe berries only. Spread single 
layer thick. 

Use ripe fruitr slice l/2cjn thick , spread 
one layer thicks turn 2-3 time per dayr 
do hot over-dry. 

Dry down to 18% tnoisture within 2 days of 
harvest (easily done by air-drying^) and 
to 13-14% within a week (using a drying 
mat, platform^ floor or improved dryer ) ; 
Do ncL dry too quickly or cracking wiii 
occur. 
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Solar Dryer Date Cbllecticwi Sheet 

Type of FooAz 

Preparatic*! of Food: : - . . . 

Placenerit of Dryer: 
Type of Storage: 

_ _ Outside Dryer Outside 

^ight Air T&rp^ Topp^ Smidity WeaHier Comment 
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Food Dryipg a ii^ storage Community ft ssessment 

In order ^ to aetermine if or how solar dryers and imp 
food storage. devices are appropriate technfllogie^^^^t^^ mee^ a 
cbnununity-f elt need, it is necessary to find answers to the 
fbllbwihg questions r plus o^her questions ycu may determine 
as necessary. 

1. What foods are commonly dried: , i 



2* What time of _year does drying occur for each of the 
foods listed in number 1: 



3. How long does each food take to dry: 

__> 

Under sunny conditions: 



Under cloudy conditions: 

4. Are there" any prbblems with traditional drying methods? 

5. What are the local tests for dryness: 

6i How is each type of food stored: 

7. How* long does each type of food last in storages 



8i Sre there any problems encountered with stored dried 
foods: 
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Food Drying and Storage Coniinuriity Assesscieht 



P 
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G u i d e 1 in e s fo r C ommun i ty ft s s e g smen t 

In teams of 2-4 f use comraunity assessment tec&niquesr such ais 

questionnaire, interview, observati ojt, conversation or a 

combination of these to gather information about the food 
drying and storage methods and proc^djires used in this area^ 
in gathering th^ information, please fbiiow these guidelines: 

- Ml team members : should participate actively in all 
phases of the exercise^ 

- information gathering should be conducted in a sensitive 
and careful manner (always asic permissibh) ^ Don't prowl 
or intrude. * ° 

- ebijcehtrate oh using appropriate cbimhuhicatioh skills; 
respect btiieirs' privacy and vaLuesi Listen and report 
accurately^ be patient^ repbrt facts^ hbt what yQU_ wish 
y u had fbuhd.- - - 

- Limit the scope ^bf >the assessment of you may be 
bverwhelmed. 



Tout repbrt should include: 



- A summary of data collected. 
^ A copy of questions aslc^d. 

- Methodology used. 



- Resources consulted during the assessment. 

Suggestions for improving the assessment. 

. -t, Recommendations for . improving food drying and storage 
using methods that are within cultural and economic^ 
restraints of the community. 
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SSMPtE FOOD DRYING AND STORAGE TIMELINE 

Introduc_^ion : " 

' / — ■ --- _____ 

This sample timeline shows one way tb^ present ai large amount of information in a 

brief form; It shdws: i. The Humidity' Levels during tiia year 

2. The Temperatures during the year 

3. Food Prices during the year 

4. Wet and Dry Season^, and 

5. Planting, Growing, and ^arvest timeis 
SAMPLE FOOD DRYING AND STORAGE TIMELINE . 



Humidity ^ 



Temperature 



Is- 



Food Prices 



Dry/wet 

Crops : 
planting, 

harvest 



DRY 



Jun e 



S e pt. 



y ^-E-TJ-J—L—^ 



r X c e 

7/'^ / ■ 



How to read the 

planting and 

harvesting times: 



^beginning of planting season 

'erid of p lanting seaso n 

name of -crop 

beginning of harveist 





end of harvest 

What this timeline tells us: _ J*^' _ ♦ 

1. The wet season is generally from'May through September 

2. The humidity is low durihgthe dry season (60%) and high during the wet season (90%) 

3. The temperature is warm (30°C) during the dry season an!d cool (15 C) 
during the wet season. _ ' 

4. Food ^prices drbpat the end of the rainy season v^en crop3 begin to come in, 'then 
steadily rise all year. . 

5. Rice is_plah1ffed at the beginning pf the rainy season md hairyested at the begihhihf 
of the dry season, a good candidate for a soiar dryer and improved store. _ 

6. Some farmers double crop maize and wheat^ The maize would heed a rainy season dryer ' 
because of its harvest tiirte. The wheat could be solar dried. 

^7. Vegetables, grown during the wet season, could be sun dried. 
8. Cassava is planted and haj^vSsted year-roUnd 

122 V . 
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Fig. 3 Traditional vegetable drying rice^ Java 

under roof eaves, Nepal 





Fig-. 5 



Suri drying salted catfish ^ 
Cambodia' 
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Fig. 6 Traditional food dryers, Kenya 
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Fig. 10 Improved post-harvest air- 
Fig. 9 Fish smoker^ Ivory Coast dryer for rice. Sierra teone 





Fig. 



13 International Rice Research 
Institute solar rice dryer^ 



Thailand 




Fig. 15 VITA solar dryer vith fuel- 
fired rainy season dryer 
attached 




F'ig. 16 Improved air dryer /store; 
Sierra Leone 




Fig. 17 Solar "chimney* 
pre^heater 



dryer with 
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Fig. 18 ??P'^9ved air-dryer for cocoa 
and coffee. Sierra teone 



l£5 



Handout 5 a P^g^ ^ 




Fig. 19 Walk^through^ plastic-covered^ 
solar coffee dryer^ Cblumbia 




Fig. 20 Solar cabinet dryer, Syria 
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Fig. 31 Traditional Kaitiba grain 
store » Kenya 




Fig. 33 Traditional covered 
basket store , Kenya 




Fig; ' 35 _I?P?'c>ved raaddied basket 

^ --— — — - 
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Fig. 32' traditional grain store^ 
Kenya 




Fig. 34 Improved Ghana grain silo 




Fig. 36 traditional Kipsigis grain 
I stpre^ Kenya 




i 




Fig. 40 Semi-subttrraheah potato 
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Fig. 46 Traditional Dungu, 
Tanzania 




Fig. 48 Traditional store 
improved with rat 
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Fig. 45 Traditional attic storage^ 
Tanzania 
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Bescriptiohs^ of the Dr yers and Stores 



in Zambia, fish are split in two and placed on hut 
roofs in the morning^ They take one or two days to 
dry. Placing them on the roof keeps them away from 
animalsr children and ground dusti 



Drying on tarpSf matSf or plastic sheets can be 
found all around the worlds Some areas will have 
specially m^de concrete drying f Ibbrgi By raising 
the food off the ground^ using platforms^ aix is 
allowed to pass up through the food and it dries 
somewhat faster. 

By hanging vegetables (mostly bhibhSr garlic and 
peppers) under the eaves oh Sbuth-facihg walls ^ the 
Nepalese take advantage of tjie suhr avbid the rain 
arid keep! their fbbds away from the dirt^ animals 
arid people on the street. 

In Javar rice is threshed sdbnL after harvest and 
spread on raised mats. The children are 
responsible for turriirig the irice so that it will 
dry faster. 

Cambodians salt their catfish (which draws some 
moisture but of the fish and also preserves it from 
bacterial infection) then split them open and 
spread them on decks to dry. 

inverted cones, made from wooden sticks, catch a 
large percentage of the sun's light in i^nya 
because that ••country is on the equator. The f ood 
is placed on the inside of the cone to keep it away 
from animals sfnd children. 

By placing foods (usually grains, maize) in the 
attic of a cookhquser^ the heat frojn th^ smoke dries 
the food while the smoke repels insects. The food 
takes on a smoke smell and flavor, which is favored 
by some and disliked by others. 

,This air-dryer will ho3jd many "ties"^f rice after 
it is^ harvested so ^hat the rice does not have to 

be stacked up in the field where^ it can easily 

moid. Th^ device is made from IqcaJ^ "jDUsh poles" 
and can be covered by a thatch roof to keep off 
rain during the wet-season harvests 
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Descriptions 6£ the Dryers and Stores 



The typical "handa" of West Africa uses a large 
amduht of wood to smoke a small amount of fish 
(usually 6kg wood, per 10kg fish). Smoking dries 
the fishf repels insects and adds flavor. 

A simpler model of Pig. 8^ This can easily be set 
upr taken down and the hbrizdhtal poles can be 
carried hbme^ loaded with "ties" bi rice. 

The standard VITA dryer has small inlet vents near 
the ground ahd_ virtually ho high outlet vents. It 
can ::>e improved by giving it larger inlet vents and 
large, screened vents at either end of the 
single-glazed roof • 

The Philippines solar tent dryer is Ibw^cbst and 
easy to build and operate. It_ can be improved by 
making all of both ends of the dryer screehedi 0ne 
of the plastic sides can be niade with black plastic 
(especially for fish). 

The IRRI dryer can dry 400 kilograms of paddy in 
three or. f our_ day s , depend ihg on _ the ^ weather. 
condlHbltjnisi: Th^ "outTeF chiS^ be made larger 

to improve air flow. The_ plastic must be replaced 
as it wears out (about 1-3 times/year). 



Coffee (or other foods) can be stirred to maximize 
drying. At night and_ in case of rainy, it can be 
pushed under the "tent" to minimize spoilage. 

Here the VITA dryer has been improved with a 
fuel-fired "stove" attached so the smoke -and heat 
-travels through the dryer, under the foods and 
exits through the stovepipe at the other end. The 
smoke does not flow through the food. 

This improved dry.er/s.tore has a removable roof that 
can be placed on the "handles" at either end to 
increase the drying tray area. The roof can be 
replaced at night or during rain and the rat-guards 
keep away the rats. 

This dryer has a fairly small solar coHector/pre--, 
heater for the number of trays insider but the 
clear sides would act to collect solar energy also, 
thus improving performance. in a warm climate this 
df^er would work well. 
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Fig. 18: This. dryer was made totally from local mater ials. 

The" trays slide out during the day and siid^ under 
the roof cover at night and during rainy per'^iods. 

Fig. 19: This _ dryer makes ah improvement over the raised 
platform by covering it with plastic. Air rises up 
through the slatted tray bottomSr the food is raked 
to improve drying and there is ho need to worry 
about rain, - — 

' * ■ - 

Fig. 20: a small direct-^gain solar dryer with low inlet 
vent in front and high outlet vent in back. 

Fig. 21: A variation J)h Fig. 19, If this drye;r becomes much 
more enclosed^ sbjhe people will refuse to enter 
because of the high temperatures. 

Fig. 22: An interior view of a dryer simil^ to Fig. 19. 

Note the stirring rake and the storage cupboards 
under the drying trays. 

Fig. 23: These large trays _ roll, but^ from under their cover 

_ iru^^the^-mbrnilig^ a^^ night ^hd ~£h^ c^ 

of rain.^ ^Several levels of trays allow a large 
quantity of food to be dried or stored at bhee. 

Fig. 24: Simple design, easily made f rbm JLbcal "bush pbles"^ 
with mosquito netting trays. arid_ vents r i^urrbunded 
with plastic. Stands about 1-1/2 meters high. 

Fig. 25: Maize is stacked neatly arouhd the perimeter r butt 
outr with the majority of the cobs rahdbmly stacked 
inside. The roof is lifted to remove maize. 

Fig. 26: A basketr resting on a stone, covered with a thatch 
roof. Could be improved by raising it off the 
' groundr muddy ing th^e basket and securing the _ roof 
to protect from bi^ds. Rat-guards should be placed 
on the legsr Im* high. 

Fig. 27: Calabashes come in all sizes and can b^ : grown in 
. just about anj^ shape^ if trained early. Their shape 
makes them^ almoat rat-proof and if the "fili-hole" 
is well-sealedr it is virtually airti^t. 

Figi 28: This store could still be improved by raiding it at 
least one ^ meter, giving * it rat-guards and a 
tight-fitting door. 
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^ Descriptions of the iDryers and Stores 

Fig. 29: Chad is a very dry place,, so moisture is not that 
often a probleni. This woven basket has been 
muddied and tightly sealed. 

- • : - - ^ 

Fig. 30: Individual stores in a comniunal settj.ng. (These are 

only one meter high.at the peak of the rqo^ 

sittall stores reduces risk of lar^ge-scale datage. 

Fig. 31: A woven basket, raised of f the _ground to reduce 
ground-moisture misration and jprotect^d by a large 
roof.. Small entrance at top increases security. 

Fig. 32: Similar to_ Fig. 31, cylindrical b^ 

on rock footings , with wide, overhanging thatch 
roo^. 

Fig. 33: This store can hold 1,000 kg. of maize on the cob, 

which is why it is not raised too high off th^ 

ground. The door is not protected from birds or 
rats. . 

tFig. 34: This cylindricair plastered Sudblbck silo rests on 
- concrete pillars with sheet plastic between the 

xiliars and the silo to reduce moisture migration^ 
je ferro-cemeht lid is "cemented" into place with 
termite mound materials — 




Fig. 35^ An improvement over Pigs. 31^ 32 and_33: raised 
one meters thorn rat guards^, sealed top, with 
tight-fitting, locking, outlet "spout*. 

' • * _ _ _ ■ _ _ 

Fig. 36: A typical maize crib or barh^ for storing 
field-dried cbbs^ This one could be improved by 
building no wider than 1-1/2 meters to allow good ^ 
air flow. • \ ^ 

Fig. 37: Potatoes should be kept jnoist^ cool and dark. This 
clamp keeps off rain and suh> but keeps _ the 
potatoes in cdhtact with the earths 

Fig. 38: Yams store well in humid climates by_ being, tied in 
the shade of treeSi This method also allows for 
eafey inspection i ' ^ 

Fig. 39: The elamp^ih Fig, 37 could be improved by adding a, 
horizontal air tube to allow carbon dioxide to 
escape to minimize rotting. 
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Descjjriptions of the Dryers arid Stores 

Pig. 40: A large-scale clamp cari be built more perniahehtly 
using posts to support the insulated thatch roof i 
The large surface area of earth moderates the 
temperature and humidity iriside this store hbus^* 

Pig. 41s Improving the maize crib in Fig. 36_ by raisirig it 
higher and building it narrower. It could still 
use rat-guards and a slightly improved roof. 

Pig. 42z In the book Appropriate Tech nol^gy^^-^f^^n 
Storage p it shows how one community solved their 
own storage p^roblems b^ fitting their large-scale 
dungos with rat guards and raising them off the 
ground. 

Figi 43: They say the shape of this basket doesn't allow 
rats to run up its sides but they could still run 
up the legs. Could be improved in at least 4 ways. 

Figi 44: When stacki^n^g Bags ^ keep 
them of f the ground with bush poles" perfectly 

sound sjieets of plastic, to reduce moisture 

migration from the ground (even if it's a concrete 
floor) i 

Figi 45: The cobkihg fife provides smoke and heat. But t^ 
grain is still susceptible to birds and house rats. 

_ _ . c 

Pigi. 46s A fire could be lighted under this dungu any time 
the grain became moist or moldy-smelling. One type 
of a rainy season dryers Needs rat guards. 

Fig. 47s This cut-away view shows maize beting stored and 
dried in the attic of this c66kh6ll^se. The thatch 
roof allows the smoke to filter^ up through the 
ihaiive^ tfcen through the roof (which also preserves 
thQ, thatch) i / ; 

Fig. 48s Raisirig a ccaditibrial woven basket off the ground 
at least orie meters providing r^t guards arid a good 
roof substantially improved this stbrei 

Pig. 49s These large rice stores ^ (4-6 tons of rice per 
store) in Labs are fairly well prbtectedi Rats can 
easily climb_ ladders, hbweve^^ sb they should be 
stqred away from the storage areas wheri ribt iri use^ 
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Descriptions of the Dryers, and Stores 

Fig. 50: Traditionally r these baskets are placed on the 
grounds but have been improved in several ways as 
shown here^. 

Fig. 51: This crib is narrow enough_f but the roof overhang 
is not large enough and the rat guard "sleeves" 
attached to the legs have been shown to be 
ineffective: rats can 3unip over them. The conical 
guards are improved versions. 

Fig. 52: These storehouses are on a large concrete pad. ftn 
intact piece of plastic is laid down^ bags of rice 
are stacked on the plastic and eventually covered 
with woven mats. The area is^ kept cle^n to keep 
from attracting rats. Fumigants and insecticides 
can be applied easily. 

Fig. 53: ft well-built crij^. The cost could be reduced by 
using local materials. 

Fig. 54: This airtight, wattle and caub grain store has 
cement faster inside and out to reduce moisture 
migration^ The lid is sealed with termite mud^ 
The spout is a tin can with a tight-f ittihg^ 
reseaiabie top. 

Fig. 55: This silo is similar to Fig^ 34. Sitting on a 
stone foundation to reduce moisture and painted 
white or whitewashed to reflect sunlight reduces 
the temperattare _ fluctuations and, therefore^ 
condensation inside the store. 

Fig. 56: ^at guards need tc be at least one meter off the 
ground^ iDr rats can jump over them. The vertical 
siac Hides on this crib allow easy removal of 
grain. 

Figi 57: This metal silo was heating and cdoiing daily as it 
sat but in the suri^ so the owners improved it by 
addjhg a thatch roof shade, or cover. 

Fig. 58: These silos were imported as a development project. 

It Was soon found that farmers could not afford 
them, that they heated and copied rapidly^_cau|ing 
condensation and that they rusted through in t^ree 
o^ four years. 
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Descriptions of the Dryers and Stores 



Goodr wider roof overhangs^ raised high^ rat guards 
and lots of ventilation. A crib thiswide could be 
used to store maize only it it were field-dried or 
air-dried down to 13% moisture or less. 
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F666 Dry ing CbhsidorMt^l^tf^ 



fti Ehelbsed Solar Dryers 

li The air flbw ihust be high enough to reiridve moisture 
from th^ food* 

2i Air flow 4.S prbpbrtibnal tb vent size and dryer 
height (chimney height is the distance. frbm the top 
bf the inlet vent, tb the bbttdm of the outlet 
vehtj^ but inversely proportional to temperature 
within the dryer, 

3* Tray depths should range from 1cm for small grains 
and legumes to 15cm for maize still on the cob; 

4. A large outlet vent can be partially closed on 
partly sunny days to increase dryer temperature and 
opened on sunny days to maximis^e air flow; 

5, Air. flow rate should be between 1/3 a^^ 

meters per minute per cubic meter of dryer volume. 

6, The temperature must be high enough to remove 
moisture from the food without cooking the foodi^ 
Temperature lis proportional to^ collector area and 
insulation rate^ but inversely proportional to vent 
size and chimney height and also inversely 
propotional to drying time. 

7. Orient an^d tilt the collect ta optimize solar 
collection on either a daily or annual basisi 

8; A 3/4 square meter cbiiectbr will rempve 1 Rilbgram 
of water in a day. This will dry iVSkg bf fresh 
fruit or 5.25kg of grain per day^ \ 

9; A back-op heating system may heed tb be designed 
into the dryer to optimize drying and reduce 
spoilage bf partially dried fbbds. 
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Food Drying ebhsiaeratibhs 

All Dryers 

1. Humidity of the air must be low enough to remove 
moisture from the £bbd« But even 86% humidity air 
will dry rice dbwh to 18% mbisturei 

2. The dryer _ should keep but rath^ dirt, insects^ 
animals and sbme times people^ 

3* The dryer 8hbuJ.d be large enough to aeebihodate the 
crops to be dried at a given time of year^ but 
small enough to be affordable^ 
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f^4^^S4:€Hrna^^ Co nsiderations 



1. Host dried foods, shpuld be stored in sinall, airtight 
cphtaihers in cool, dark and dry places. The containers 
should keep out mbisturey. insects^ rodeni:s and dirt. 

. Small containers, like plastic bags, can be /placed 
inside each other, larger containers such as ^ars or 
crocks, which can then be sealed for long-terin storage. 
Gourds, such as calabashes, can be filled with dried 
f pods ,^ covered with cloth, tied tight with storing and 
then dipped in hot wax to seal. 

Containers should be_ checked often. Hoist, spoiled, or 
insect-infested small containers should be r^emoved from 
the large container tp reduce further contamination. 

2. SPme special stPrage cpnsiderations: 

A. Haize can be_ stored in cribs or other outdoor 
containers. It can be stored on the cob, once 
properly dried and pastuerized. Protect from 
rodents with screening. Allow cobs to be 
well-ventilated. 

Ha iz e hu sk s can be t ied^ or woven tog et he r and 
draped oyer wire^. Prj)tect tire maize from rodents 
by placing rodent guards at the ends of the wires. 

Haize can also^be sheiied (de-cobbed) and placed 
into bags and tfien into crocks, jars or tihsi 

B. Sorghum, wheat ^and other grains should be 

pastuerized before^ storagei Store as ypu would 
maize. Pastuer ization destroys viability of seed, 
however. 

e. Grain legumes can be stored with smaller grains 
which take up the ihter-graaular spaces and thus 
restrict movements of bugs and beetles. 

Grain legumes treated with lemon, groundnut, 
castor^ coconut and mustard oils have been kept 
from insect attack for up to 6 months. 

Halathibh treatment is effective on stored grains 
and grain legumes to kill insect eggs and larvae 
laid in the field. 
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Food Storage Cbhsideratibhs 



D« Rice pahic3;es can be stored much like maize (in a 
crib^ as above) • 



Rice stored in the busk (as paddy) is more insect 
resistant than milled igraih^ 

Rice stored at 30^e and 85% moisture will absorb 
moisture during the day and that moisture will 
condense at night, wetting the grain* Ventilated 
grain wil]^ hot .allow moisture to condense. 
Aeration also reduces the temperature due to 
evaporation. 



E. Rbbts and tubers can be "cured" by being kept at 
high C 35-^4 0^C)_ temperature and relative humidity 
(85%) fbr a few days pribr to stbrage^_ Curing 
prbmbtes suberizatibh and creates a callus over 
damaged areas. 
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Notes: 

A. Color Of chiitiney can be black, white, gaivanizea^ etCi 

B. Tilt of chimney is measured in degrees from the 

horizontal. Horizontal «= Q° Vertical = 96°^ 



144 




Handout 6A — Page 2 
Smoke Test Data Collection Sheet 

Ci Drientatidh is determined with a direction contpass.. (N, 

E, S, m _ . 

_-_ -- _-_ 

'D. Ra-^iuF equals one-half the diameter, 

£• . Area of Vent, is pi_ ( ) times the square of the radius 
of the chimney or A= where: - 

A^arearf iyenin square centimeters, (cm^) 
TT* =|)i=3 . 14159, Or approximately 3 
r^radius of chimney, {column D) • 

P. Height is verti.ca], height, measured in meters, between 
inlet arid outlet vents, 

G. Volume, given in cubic meters=ip,Obb x A x h {or, V=kAh) 
where: _ ' _ - 

V^the volume, given in cubic meters, _1 

Ic=conversion factor ^ 1 = 1{), {){}{} cubic centimeters per 

cubic meter (10, bOOcm^/m^) a 

A=area of vent, given in square centimeters (cm2) , 

Column E 

h=height of the chimney, given in meters (m) , (column F)* 

H. Time is amount of time (secondsj elapsed between smoke 
being introduced into the^ inlet vent and smoke first 
appearing at the outlet venti 

I. Air Flow is given in ctabic meters per minute {m^/mih) 
and equals column G - (column S x 60 seconds per 
minute) • 

Is Inlet Ai^r Temperature i the inlet vent of 

the chimney, is given in ^6, and usually equals the 
ambient air temperatures 

K. eutiet Air Temperature is measured at the outlet vent 
and given in ^C. 
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Effective Groap Survey 

Group leaders, group facilitator^ and group members may 
sometimes „mnt^^^^ group' s capability for working 

productiveiy. This survey can be used by one or manyr with 
the results posted and discussed toward the end of a meeting. 

Directions ^ Circle the letter opposite each item 65. the 
survey jDelow the best describes the group's 
interactions. 

The scale used is: 

ft - ftli group members 

B - Most group members (two-thirds or more) 

C r About half the group members 

b - ft few group members (one third or less) 

E - None of this gi^O^iP _ « z::::::^^:^..^^ 

During this (or ^the most recent) session^ how many group 

members, including ybtarseif: 



1. Gave due constderatibh to all seriously 

intended cbhtr ibutiohs of other group _ _ 

members? a b c d e 

2. eheelced (by paraphrasing^ etc..) to make 

sure they knew what was really meant " _ 

before agreeing or disagreeing? abode 

3. Spoke only for themselves and let 

others speak for themselves? abode 

4i Viewed all cbhtr ibutiohs as belonging 
^ tb the groups to be used or ilbt as the 

grbup decided? a b c d e 

5. Had the bppbrtuhity to participate in - 

the group if they desired tb do so? abode 

6. Tried' tb find the reason if the group 

was having trouble getting work done? a bo d e 

7. Helped the group make jJecisions openly 

rather than by default? abode 

8. Helped bring conflict into the open so 

the group could deal with it? abode 

9. Looked upon behavior which hindered 
group process as a g^roup problem, 

rather than as a "problem member"? abode 

Reprinted from Systemat jc & pbjectT\ye ftnalysis bf instruction 
Training Manual ^ Portland; OR: Nbrthwest Regional 

Educational Laboratory, 1976. - 
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The Decision-Making Process 



The foiiowing types of decision making are familiar to all of 
us: 



1, PlQEfi _ :_ ___ __ __ ^^„^„ iz: 

ft decision suggested by an indiy i^u^^^^^^^ is 
no response (e.g., "I suggest we shelve this quesjti^n^"^^ 



2. S e 1 f - Au t h o r iz a t i on _ 

ft decision made by an ind^ividuai who assumes author ity 
(e^g.r "I think we should ail ^ri^ our J.deas on the 
blackboard." — and proceeds to be the first to do so). 



3. The Handclasp _ - 

: ft^^eG-tsion^-raade-^^y--^^ group wFo 

join forces or decide the is^ue in advance (e^g^^— That 
was a helpful j:oiranent7 — Jdhn^^^ Y^sT ^tHSf"s^Efte course 
we' re going to takei ")_- _ _ ^ ; 

4 i Raiding 

ft decision ^made by pressure hot to disagree {e.g.^ "No 
one objectSr do they?"), or a dec is ion made by pressure 
to agree {e^g. , "We all agree^ don't we?) i 

5. Majority Rule 

ft decision made by some form of vbtihg* 

6 . Hhahimity _ 

ft decision made by overt and unanimous consent , often 
without discussion. 

7. PQllino : 

ft decision made by a form of voting wJiich inquires^ 
"Let's see where everyone stands^" and then proceeds 
to tabulate the already expressed majority decision. 

8. ggnsehsiis 

ft decision made afLter allowing all aspects of the issue, 
both positive and negative^ to be put forth to the 
degreel that everyone openly agrees it is probably trhe 
best decision. This is hot hecessarJLJ.y unanimity^ but 
it constitutes a basic agreement by all groujp members. 



/ 
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feedback arid the Helping Relationship* 
Sxmej^crite^^ -i. 

1. it is descriptive rather than evaluative. By describing 
one's own reaction, it leaves the individual free to use 
it or not to use it as he/she sees fit. By avoiding 
evaluative language, it reduces the need for the 
individuai to react^^^d 

2. it is specific rather than genera^^ that one 
is "dominating" will probably not be as useful as to be 
told the "just now when we wtere discussing the issue you 
didn't listen to what others said and I felt forced to 
accept your arguments or face an attack from you." 

3. It takes into account the needs of both the^^ceivex ^nd^ 
th«~ g-i^er -t^f 

-i-t--^er^e«^tt^^^ qwi neieds ^a^^ cons i3er the 

- needs -of^^he person on the receiving end, 

4. "It' ii'df^^ wSicfi t&e receiver can do 
something about^ Frustration is only increased when a 
person is reminded of some sfiortcoming over which he has 
no control. 

\, ^ _. 

5. It is solicitled, father than imposed^ Feedback is ttibst 
useful when the receiver htm/herself has formulated the 
kind of question which those observing him/her can 
answer. 

6; It is well^-timedi in general^ feedback is most useful 
at the earliest bppbrtuhity after the given behavior 
(depending^ of course^ on- the person ' s readiness to hear 
it^ soppqrj_Mvailable from others^ etc, ) ^ - 

7i It is checked to insure clear cbrnmuhicatibh^ One way of 
doing this is to have the receiver try to rephrase the 
feedback he/she has received to see if it corresponds to 
what the sender had in milid, 

8 i When" "feedback is" f iWH"~ iii a grdup^ both giver and 
reciever have bppbrtuhity to check with others in the 
group the accuracy of the feedback. Is this one 
person's impression or an impression shared by others?' 

Feedback, then, is a way of giving help; it is a borrective 
mechanism for the individual who want to learn I\ow well 
his/her behavior matches the intention and it is ai means for 
establishing one ' s identify — for answering "who am I?" 



* Taken from the __ Reading BogK ? LaboratQrj.es _in_ Human 

p el jttipnfii Tra-Lr>ing y Washington^ p.C*s_ MTt Institute for 
Applied Behavior science, associated with the National 
EducatioHr 1969* . . 
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(Adopted from Perspectives on Nbn rbrmal Adult teeing by t^rm SrtntvasanJ 

The demands of a developing world have in the past/ihlrty years given us a new 
appTOctation of nbnforwal ways of prbvldins education for adalts who either have 
not had access to foxroal schooling: or whoso rormal ectacatiott has proved ini^equate 
or i^ievant. li* ibme areas of the world, whoro a new push toward developraent 
demanded the participation of millions of : undducated adults . the existing fbmal * 

institutions were incapable of undertaking a task of such magnitude. In other 

areas » large sections of tho population found that the formal. systems had not given 
th4!3n the skills th^y needed to compote miccessfully in technological societiea. 

of Jwq^^cato^^ iwng the most 

i^fbientiid^ in tWta nW^ - : . 



L JSEFOmi ILLIvH!- ASD'^IEIRE-" / r : ^ 



fvm Xltich and Paulo Freixro attack tradltibhal styles oX ertucatiptt from different 
angles, but they both start from a coacerh for the dignity and worth of the indi- . 
vidua! and for the liberation of men. and wbiMh ftom on oppressive or exploitative 
environment. 

iliicb oaiii for a ailtural reyplutibh^ believing strongly that the mere revision 
of the fom^ achbol aystem will hot result in tlie regeneration of^ctety he^ _ _ 
seeks. In fact, at tto root of the pTOblem.are the exaggerated fmportanoe attached 
to credits and certification ^ the educatibhal monopoly claimed by^sctoots^ the 
tendency to ••confuse teaching with learhihgj grade adVMoement with eduorti^^^ a 
diploma with competence, and fluency with the ability to say somethittg new • 

The value that Xliicb attaches tp creativity as an attrtbute of a freely growing ^ 
fully expressive society, makes him particularly critical of the traditional rele 
of the teacher. In this, he is close to Freire (although Pretre Iwinches^is attai* 
on trsdittonal gchboling from a more political standpoint, speaking in terms of the 
"^oppressor" and the "oppressed ) • 

Both refoiners contend that tm teacher-ndfo^ system of eAicatiott robi the 

iearnar of his self respect. The way in which the teacher deals «lth his pup 
cancels tho safeguards of individual fi^dc««, claims •Vhen the sclwol- * 

teacher fuses in his person the fuhctiphs of Judge, ideologue, and <toctor^ the 

fundiitental style of society is perverted by the very process which shottldj^repare 
for itfei A teacher who ccMnbiaes these three powers contributes to the warping of 
the child mch more than the laws which establish his legal or economies minority i 
or restridt hii right to free assembly or abode'*. 

fSmt gives the schoolteacher such power over his learners? A false asmimptibhj illich 
believeiL: the aasumptibh that there is a secret to eve^hing in life. th^t_ the 
quality of life depends on knowing that secret, that secrets should be revealed only 
In Orderly sucbesaioa. ind that only teachers can properly reveal these aecretee. 

/ / BIST COPY AVAimitE 
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At lesst half of the wbrld's pooplp never sot foot In schijol and perhaps 

have no direct contact with teachers. Tet, Illich points exit, Gdalt illiterates : 
learti quite effectively the demeahihe: inebsege that our educaticraal Bystems teach: 
that ift order to anSunt to something^ people mtt depend on schodls to unloc^ 
all doors. Furthermore, the achck^ls reinforce the adult Illiterates* sense of 
Ihferiortty by demanding th£.t tliey provide for schools througll taxes, while the 
bureaucracies of the educational t^yitens xaise their expectations for what those 
schools can provide anS their childroh are taught to fdhfiria the demagogues* 
claims 

Aecord+ngly Itilch' advocati^s as a scl.itlbn the "ihvai.se of schooi,** where the 
loffifrffir will ostabiish new relationships wit h hie ehyirbhmeht and choose .what and 

from whoffl he wants to ieon, thin, he believes, would undo the- monopoly that 

teachers generally enjoy *• ifac aole legitimate dibi«hsers of ' r ijht!_edae«t±otti 



Travelins c dirferent »wute * F»»ir» ooms tb_^ similar ianclugtott:--^ 

hacHd Jsa iiteer«t«<i f twa the, o^r^»*i«a thp tr^^ ite sober . Bat Frolre 8 

pDiutibn iB to'isw^ of t4eac3hln« which , in its«lf, is intrinstcatly 

liberating. ^ ' 

Throuch rfacatJon, adatt illit«rStes iu*t erriva new awareness of their 

own selfhood Ktd start to look critical!/ a*, ttelf ewn ssclal situation in o^r 
to take steps to chwB* Jhe socrf^ tfi*t Ms prcyfdojly denied them an opportunity 
to particjpatfei •Sws, tor rr«lT«> cdocStiera In Its true sense ts, and should be, 
a rovolutionw^ ^srce^ 

But if it jS t« m^rve the pibrpoms of a«ciai revolution, e^catlon must first 
be capable of ^olptna m^^ecmmtn Si^ie of, ind f-esponslbte^or^ htoself and his 
world through a^preccw of i^Sctien fbilowod by action and further reflection. 
This, he calls' proods. 

Unlike Illich ^SVei'-.j dsis Sot blane sncial atrophy primarily on the school 
systeffi. Preiro tra~^r tho root/cajseiS at toSthy ^^d ignoranpe to class oppression 
and to *hat he sc-as e-, the iAsimn pgLerniii^ oi seclety as a whole. The class 
structure of precentdr^- ^ifiw, he^ cUm^ dees isyfc eacouraEje or equip the poor 
to Pnow and respcnd U tiut coner«fe «aUii«s of -their_world. Rather, -t he-oppres- 
sed are kept loc.cod into-^^itoarioSrSS«»« t»S dSvblopmeat of their own critical 
awareness and reeponce 1^ f^ticAUy Mnjp*«H»le- This ho calls the culture of ..^ 
^ilence" of the dispossessed i ^ . . 

l^tstruie nV^iLma lntSrorng thav ciiV turo of L ilehc oV becau se It f n t ls^to encouragg. ^ 
'^iTt^ ^^ nnaiysi a'^^ ^^^ , bgallt-t^rlnri di.p.jogue^i nd the mut aaLhoma n izatldh of 

Preire main oo^trlfction tc the fi^ld lloj lathe concept of consolehtieacab,. 
-which has been transi=t?d as "ocrsrietitization" - a ^ord coined to describe the^ - 
arouslng of man's p^sttlva self concept in relation to his environment and socl^*? . . 
through s "liberating oSicatioh" which treats learners as subjects^ Jactlve agen^oJ 
and not as objects' (pc - ' o ^clpienta), A liberating education must accordingly 
ihed the elements that ^rpbtuatcj the aiehotomy jsf one set of people in^positiona 
of preBttge and Mthority* the oppi^siors, end the other in positions of dependence 
Bttd infjeribrity^ the opprccwd. * i^, 

— tow nyfiitRBiE • JHn 
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To help the pbaoaiit break away from traditional fatalism and feelings of 
IssanesB. Frelre emphasizes refloctlvo thinking as the crux of the edjcational^ 
Sog^r fielhcu in?«>duces the concept of praxis (ref leotioVaction/«ftecti^^ 
« nti'. real function: men and tremen an? not objects to be m.i^pulated bat tt| • 
active, creative subjects with the capacity to examine critically, interact with, 
and transform their worlds. 

Since teaching style seems to be i kiy factor in this process , ftreire of fe« a 
detailed analysis of the shortcomings of the proscriptive style of teaching. JJ^f ^ 
if^Saps Sr^st direct and practical contribution to nbhfbrmal education ideology. 

In prescriptive or directive teaching^ the teacher assumes an authoritarian role 
as fche 5ne best quaillied to prescribe what the learner shbuld learn and how Je^ 
should think and behave. The teacher acts as the guardian of the secret, u 1""° 
descrtbes it. This authoritarian role tends to diminish the learner as a human being. 
Thus Freire claims that "evoi-y proscription represents the imposition^of^o^ 
Choice u^n another, trun.^f orbing the consclousness^of the man prescribed to into one 
that conforms with the pi-escriber-s conscioasness. 

Freire is unsparing in his attadc on this prescriptive kind of teaching^ wbioh 
he refers to as the "baracing Bystsm;\ His criticism has round a good neasure of 
support -among nbnformal educsirrr ar^and the world. 

IS the banking system of education, the main trahsai^tion. according to Freire, 
is the act of transforring infomatlon form the teacher*s head and depositing it , 
in the students' heeds. The students are thus the depbsitbries^and the teacher Is 
the depositbr. Certain traditional teaching attitudes and practices are logically 
deuced ifrbm this premise. 

freire describes them as a system of d5mesticatibh w!lch reflects the oppressive 
nature of society as a whole: 

1- the teacher teaches and tiio students pre taught; ^ 

2- the teacher knows everything and the students know nothing; 

z3z-=^lie_tfiaclijir_±fllka_ and the studants lisieix=mQekly.; 



4- the teacher disciplinss and the rtudehts arS disciplined; ^ 

5- the teacher chbosco R^id enforces his choibe, and the students oooply: 

6- the teacher acts and the students have the illusibn bf acting 
through tlie action of the teacher; j. 

7- the teacher eiooses the prcjraia content, and. the students (who wore 
nbt consul-od) adapt to it; ; | 

In opposition to this Vdomesticoting^' system, freire suggerts a pblem-poslng 
eSication^hic-i breaks the vertical patterns characteristic of traditional teacher/ 
iSSni^lStiops and establishes horizoct-a dialogue. Thus, i.^ Freire 's con^cienti- 



- ao-ono-can t e ach - -ahybJte_-el se j ^ : 

— no one learns alone; _ . ^, 

- people iearn together, acting in end on their world • 

BEST fT:y: fvn^^^mi 151 
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There is no longer ah authbrtty-dependency relationship. Instead of domesticat- 
ing tlte learning experichc^ provides adults with opportunities^ for critical analysis 
Of their envtronment, fbr deepehihc thoir self -perceptions in relation to it^ andjbr 
building confidence in their own creativity and capabilities for action. It has been 
Observed that even literacy whoa approached from Freire's standpoint is transformed 
froes a nere tiahnical skill into a component of a process that implies yaluee, deveJops 
Bsentalities , and leads to social and political consequences. 

teacheri and students thus becdmb Jointly responsible f5r a process in which all 
grow The philosophical assumptibn is that men and women as conscious beings are 
capable of inflection oh and Critical intervention in reality. Education must therefore 
Increasinily challenge them, nbje t:iom to authentic and critical reflection, thereby 
increasing the scope of thoir pefceptipn, and evoking new challenges and comnigient 
to their spontansous actioh Upon reality. This whole process is described by Froire 
■s one of humaiization - the pnrsUit of full humanity - which he identifies as man s 
historical vocation. 

Although Snny educators do hot osree with Freire*s socio-political orientation^ _ 
his ideas on-conscieBtization and prbbleri-pbslng education have profoundly a- fected the 
con^pts underlying a humber of hbhfbrmal ecUicatibn programs. 

What have oeen nost borrowc^d or adapted are some of I^etre's techniques for _^ 
establishing cttaloguo and encasing the learhor in praxis (rofiectioi^action/reflectiqaj, 



SOME ASSUMPTIOHS IN NONFORf tAL E fPeATlO il 



Today's educators must become more cbhsclbut. of the unique opportuhitles which 
this field offers us-to be invehtive, to experiment, to examine, to learn. *° P^^^J^^^ 
hew techniques and refine concepts. The field is still wide open, with no prescriptions 
and nb right -for-all -times anc wers. I h planning new strategies be st suited to ^ the ^needs 
bf"Wti eulBr lenders i n part icu TLar settings, are as tree to draw inspii^Li^u tro^ 
science as from the arts, from business mahagemeht and social services, from modern _ 
practical invention as ^11 as from ahcieht philbsbphies. Openness to exper^ntation 
characterizes nonforSal educatioh at this stage bf its developcnent and provides one of 
its special challenges. 

The eight assumptiotis listed below nre not all equally relevant ;to alV ih^vftive 
hbhfbrmal education projects, nor equally shared P"*^"*^°°«" ^^'^ 

tot we believe they consistent with the basic philosophy that underUes non formal 

educatibc practices. 

\ ■ . 
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1. Adults in iarii areas axe moro likely to accept new Ideas when they ca^^ 
uoderstmd them in the «sbntext of their priorities and interrelated with 
the other important segments of their lives. 

2. Effective learning takes place most easily when th^re is stx^Hg inotiv^^^^ 
to learn. The TOtlve power needs to come from inner convictions and not 
from mere porsuasibn or external ineasntive. 

3 The indiviSifitl»s capacity to contribute to^develo^nt requires that So/sSe 
bo able to clari value pbsitioas, discern cause-effect relationships, 
n^e considered Judgment and talce responsibility for action. I«ar^ing - 
experiences can be structured speciftcaily to promote those attilSides. 
Kbilitiei and behavior. 

4. The loeamins eacperiehce should further enable; the louver to ohinse tho 
way he usee himself (e.g^.^ from passive to active, timid to confident . 
routine to creative). This is a fundamental growth bbjectlvo. 

5. Conscientieatibn is hot sbmethins that can be "done" to people - It must 
spring from within. However, self-concepts can bo strengthened and oxpttded 
through sensitive preparation of tho teaming experience and environment. 

6i Xn rural development the peopie are often their own major x«aourbe. At 
every stage of tbe educational ftocoss^ local leaders and loarhlng group 
peers^ho bin play an important toIo in reinforcing and legitimiisisg 
Change- shtwld be trained and involved in a variety of leac^rsblp rolos tn 
support 61 the program. Further , a facilitator drawn from within the o<«- 
munlty or from a comparable sotting will bo at least as sucoesslul as an 
outsider, if not more so. The facllitato^^can help create tho cllma^ of 
trust which is the first step in Jtosterlngx human ftevelr pwant . The selec- 
tion, training, and use of facilitators is therefore of vital Importance. 

7. tearhlhg materials can be developed locally will^ the full proatlv© involve- 
ie^nt bf leaiTiers and can greatly increase the relevance and impact of train- 
ing prbgrams. \, 

8. TraiSiSg as well as field operations must be carefully^boaaehtod, analywd 
iad evaluated. The experience must then be^ploughed back into program 
planning and further trsinlng bo that fatair© programs can benefit froo 

bur ojcperlonce today. 
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EXTENSIOS^TBAIBINGAND DIALOGUE: 
A HEW APPROACH FOR TANZANIA 

0r.^ames De Vries* 
dourn&l of Adult Education 
University of Bar es Salaam 

£xtens1on» Education and Bevel opment 

Training and extension work witfi far«ners is both an edtieatibhal 
effort and a means of development and a part of that development. 
Before we can begin to criticize traditional training and extension 
techni ques and ad voca ting new ones » it is important to be clear 
what we mean by development and how training and extension work 
relate to this goal. Until recently, development was usually de- 
fined in economic terms such as changes in the Gross National 
Productj _ per capita and ecDnomic living standards. Training, and 
especially agricultural extension, were viewed as an economic 
development tool; as an investment in human capital on which a 
return was expected. This implied a directly functi pnal approach 
to teaching and learning Which was focused on "practical skills 
and immediate pay-offs. 

This view has changed oyer the past ten years due to concerns 
about income di stri but ion, dependency on gbyernmeht and other 
social and political concerns. Now almost every statement about 
tral ni ng and development mentions the importance of part ici pat ion , 
mobil izatioh, equality and sel f-determi nation. Si nee Independence , 
the party andthe Tanzanian government have defined development as 
liberation. Development is: 

A permaheht revolution for thetdtal liberation of the 
people of Tanzania and Africa. from al 1 forms and mani- 
festations of dbminatibni expl bi tat ion * oppression, 
humiliation^ weakness, raei sm^ poverty ^ ighdrahcei di- 
sease and misery (Daily Rews^ 1975) 



For d 4 y e 1 o pm e n t ha s~a~pw7T) o^e : t h pti r p b s e H^s^-t-fte— : 

liberation of man. it is true that in the Third World 
we talk a great deal about economic development but 
the goods are needed to serve man; services are required 
to make the liv^s of men more easeful as well as more 
fruitful. Pol itical , social and economic organization 
is heeded to enlarge the freedom and dignity of men; 
always we come back to man --to liberated man -- as 
the purpose of the development activity. (Nyerere, 1976) 

Development is thus more than a change in material welfare* 

farming practices or yi6ld per hectare or return per m^^ 

of labor. Development involves changing pebple^ changing their 
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consciousness or awarehess arid Helping them to become "beings 
for themselves^* maRihg their own political * cultural and 
economic decisions. "The expansion of {man's) own consciousnessi 
and therefore power over himsel f ^ his eriv irbhroeht_ and hi s sdciety # 
-fliust therefore ul timately be what we mean by devel bpmeht , 
(Nyerere, 1976) 

Education is thus both an end and a means of development. 
Development which depends on the actions of men requires a 
change in their consciousness, so that they are the determinant 
of their own actions. Farmers fol 1 ow a given practice not because 
of traditionalism^ but because they see it as the best method in 
the face of their own particul ar situation. To change these prac- 
tices either demands force or a change in awareness which con- 
vinces them that a different form of action better meets their 
needs. 

Raising the farmers' awareness is the role of both training arid 
extension work. "Adul t education has to be directed at helping 
inen and women to develop themselves to think clearly to : 
examine possible alternative courses of action; to make a chjoiee 
between those alternatives in keeping with their own purposes; 
arid to equip them with the ability to translate th^ir decisions 
iritb reality. (Nyereres 1976) The "devel oped" farmer is not 
the one who is •••progressive" or follows the recommended practices 

•(although he or she may do this); rather the developed farmer is 
the one who is critically aware of his or her situation and acts 
on it in accordance with this awareness. 

the Tradition a l A p^pTO^ch 

Education and extension in Tanzania and other develop^ 
have received a great deal of criticism. While in part this is 
unfair because of unrealistic expectations and a failure to see 
training and extension in the context of other factors irifluericirig 
development wdrk» much of the criticism is deserved. Part of the 
blame cari be put on the traditional training and extension ap- 
proaches used in the Villages and elsewhere. This approach has 

_^=^r:::^aii0*^T^--bW^a^ V^TW^tOp^ 

down approach. Its essence is that the trainer or extension 
worker is the expert who knows (full cup) and tries to give 
(deposit as in the bank) this knowledge to the farmer or 
villager (empty cup) whose role is to passively receive and 
acknowledge what was received from the expert. 

the assumption underlying this relationship is that the trainer 
or agent knows what is good for the farmer or village. Thus, 

the relationship is vertical and assumes a one-way flow of 

information from the top ddwri^ The farmer or villager is seen 

•as ignorant, lacking know! edge > traditional and resistant to 
Cha n ge . This^meahs^he : or^ s^ — 
develop, almost in spite of themselves. The farmer or villager 
is the passive learner, while the trainer or extension agent 
is the active educator- 
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in practice what this boils down to is that t- trainer or agent, 
whether at a aieeting, demonstration program or trai m ng. session , 
is always In the position of telling villagers what to do._ He 
tries to provide. them w'th solutions to their problems much in 
the same manner a doctor provides prescriptions to medical prob- 
lems. In a vinage one may find a list of the "ten commandments 
of good farming posted. In a meeting one will hear the Kftlbu 
Rata exhort farmers to weed properly and the Bwan Shamba telling 
them that eight sprayings of insecticide are necessary to produce 
good cotton. Farmers rarely raise objections, because they know 
that such objections are not welcome and often accept the role_^of 
the ignorant, passive listener because they are continually told 
they are. they therefore exist in ah oppressive environment over 
which they exercise little control. If they do object, they are 
quickly silenced by references to "wataalamU" research and modern 
methods" (meaning they are ignorant and trLdltloplisticl or 
need to wor k |mean i ng Ra t n^r t ha n ob ject i ng 

openly and thus offering to educate the trainers or extension 
workers and be educated in return, most farmers remain silent. 
They go home and fail to put into practice what was^suggested. 
even when they may have agreed to do so in the meeting. 

the failure of farmers to follow the expert's advice is discour- 
aging to the expert and reinforces the feeling that farmers _ 
irrationally resist change. As a result, educators and extension 
workers tend to work with those few who seem more open to their 
suagestions the "progressive" farmers and to advocate the 
use of pressure to force farmers to use recommended practices 
for their own good. As one RADD told me. "A farmer who refuses 
to follow recommended practices is like a sick man: you have to 
force him to eat and he will thank you for it when he becomes 
better." 

Failure of the top Dow n Approac it 

Unfortunately the farmer often does not become better" in the 
sense that fie or she obtains a significant benefit from tBe_ 

^« r c edp rac tice. this reveals on e^^#^he^fA.U ac lej^underl jring 

the traditional approach: the assumption that all recommended 

practices are good and that the experts are always right. 

Experience and research in tahzahia have shown that many prac- 
tices either recommended to the farmers or forced on them did 
not benefit the farmers and their rejection of them was quite 
rational . 

Some recent examples are: 

1. the use of fertilizir on maize in the lower altitude 
areas of Rorogbrbi tanga and Iringa Region. 

2.: - Growing ma rze-*rid -ma other cro^ps- iTi-inonoctil-ture 
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3. Earli^ planting and close spacing of cotton^ 

4i Prbductidh of cdttdn in mani^ areas of the *Eastern Zone.* 

ThuSi while many recbmrneridat ions are good, experience has shown 
that when evaluated from the farmer's perspective, many do not 
solve the farmer's most pressing heedi and are^ therp^fore, 
anacceptabi e. 

This brings up the second fallacy of the top-down approach: the 
assumption that farmers and villagers are ignorant. It is true 
that many of them have little formal education and are illiterate. 
It is hottrue that they have learned nothing and know nothing. 
ilt is unfortunate that in Swahili, the same word, ujinga , can 
be used for both il 1 iterate and ignorant, because the two cannot 
be equa ted, ) Farmers ^ th^aug^ experience and the- i^^ 
of ideasi have developed a wealth of knowledge aboutagricul tural 
production and survival in ah often harsh_ ehvirdnment . . They al so 
have a better understanding bftheir prbbl ems * needs , priorities, 
resources, values, attitudesi 1 bcal cul tUre ^ etc. Educators and 
extension agents tend to be outsiders and members of a different 
.socio-economic class. 

Thus, both the extension agent or trainer and the farmer df^vil- 
lager have some knowl edge necessary to bring about changes in 
practices. The scientific knowledge of th^^^^^^^ heeds to 

be complimented by the more natural knowledge of the farmer to 
bring about a critical,, understanding of the problem and the 
basis for action. 

The third major fallacy of the tdp^ddwn approach is the assumption 
that knowledge can be given or extended by the trainer and exten- 
sion agent. Knowledge cannot be poured into the adult learner 
like tea into a cup. Informed action devel^ops in learners as a 
result of interaction with information^ the situation and fellow 
human beings. Learning is not an activi^ty of the trainer^ but 
pf e learner, and involves a change from one way bfuriderstand- 

ih g or doing som et fr^Tn^g^ t^^not her . A dults i n part icular have z:i=z 

developed attitudes and ways of doing things. Learning often 
involves the rejection of existing ideas and acceptance of hew onesi 

This leads to the importance of understanding the farmer^s 
present knowledge and uriderstahdi ng and .these must form the 
foundation of any hew learning. Only an active interaction 
with ideas and other people can result in the 1 earner real ly 
understanding new ideas and making them his or her bwh^ instead 
of them merely being someone else's ideas. 



Finally* another major criticism of the top-down apprdaehi 

pa£tjjc"l arly important ji n t he Tan 2 a n i a n^ r o n t ext i s A^B^^j t 

buTi ds ¥ ci^p^^^^ rel a t ionshi p between experts Tof ten seen 

as representing gbverhment) and farmers and villagers. It means 
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presenting the_ farmers with sblutldns to their prpbl ems defined 
In ttie first place by the experts ^ lihstead of analyzing their 
problems with them^ in order to fully u hderstand them , and com- 
ing to a sdlutidh cooperatively. The tradi tidria 1 apprpach makes 
the farmer feel depehdeht on the cdhtinued advice df the trainer 
or extension agents as it f ail s_ to teach him how td analyze arid 
so:ve prbbl ems_ on his own. Rhile the gdverhmeht and the party 
have accepted liberation as the major goal of develdpmenti the 
top-down approach to adult education and extension work encourages 
dependency and passivity. 

Instead of seeing men and women as the end of deyelopment » 

it treats them as a means , tool s_ to be faenipulated as efficiently 
as possible in order to achieve the goals of those fa power. 
In the face of the above* seems fal 

present t preva 1 ling apprdaches tp adult educatipn and extensi on 
work are hdt only ineffectivebut actually are detrinsental to 
the development of Tahzariian farmers and villagers. 

The Dialbgue Approach _ - - 

The dialogue apprbachi illustrated in Table 1, is the opposite 
of the traditional^ top-down approach^ Its essence is the 
ho ri 20 ntal sharing of ideas between trainers/1 earners ^ 1 earners/ 
tra i ners in a^process^of ref 1 ect i ng and on the world in 

oirrfer to understand control it better. It Is based on 

f a i t h in peopl e, in hi s or her abi 1 i ty in coo pe rati on with 
others, to be able to ur^derstand self and situation, and to 
act on it and change it. 

The dialogue apprbach assumes that both the trainer or extension 
agent and the studehtdr farmer knbw something about the subject 
of interest^ especially if the gdal is fdr the learner to apply 
what is to belearhed. Although brie may have mbre gerifral dr — — 
abstract knowledge and the other may have mbre ihfbrmal arid 
specific knowledge, this difference d^ riot make brie or the 

others npertoi^n the situation. I t th^-^^ri^H kh om^Ag^ 

both fiave in the situation which is superior. Within the con- 
straints of each party's envi ronment , each can learn and change 
as a result of interacting with each other. 

While all farmers have some kndwl edge , they are not always aware 
of this kribwledge, Iri fact^ because they are constantly told 
that they are backward, lazy^ igriprarit and thereby made to accept 
that they are ••hopeless^" they bfteri_ feel that they know ridthihg. 
When farmers can, be drawn but in dialbgue as a groUp^ they are 
often surprised at how much they al ready kribw^ cbl 1 ectively^ 
about a wide range of production br develbpmerit prbblerhs. It 
is important, in^the beginning, to draw but what t he_ jfarj)ers_ 
or- v^ill a^gersfalx^^ 1^ Ss HwalTinu 

Nyerere points out, by drawing out what the farmers know (which 
can only be done through dialogue) and showing the relevance of 
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what is knofi.i' to what Is being learned^ the trainer achieves three 
things: 



He has built up the self-confidence of the man Who 
wants to learn, showing him that he is capable of 
contributing. He has demonstrated the relevance of__ 
experience anfj observation as a method of learning to 
tie combined i^i th thpught and analys is • He has shown 
what I call the "maturity" of learning --that ISp by 
sharing our knowledge^ we extend the totality of our 
uhderstahdifig and our control over bur own lives. 

The^tr alner ' s role in dialogue is not to present knowledge 
to the^^e^rner but to lead the leara^^ 

problems — ^^sk the learner to crit1ca11y-ref lect and act 
o n pro tU^ms^ (problem-posing); Knowledge^ ofe^^arnlng grow out 
of this reflection-action cycl e , the farmer 11 never learn 
the benefit of a practice and the_p^p^1ems associate with it 
until be has actually tried it and then thought about his 
experience cri tfcally . 



Trad itidhal Approach 



Dialogue Approach 



1 . Educators teach 

farmers are taught. 



and 



2. Experts know everything 
and the farmers know nothing 

3. Educators possess ths 
a u t h 0 r 1 1 y o f k h P w 1 e d g e a nd 
have a mbhbpbly on it 
which they perpetuate. 



4. Educators/experts 
think and fa rm^rsxure 
thought about. 

5. Educators/experts are 
active and farmers are 
passive during learning. 



li Educatbi^s ahd farmefs are 
both Involved in learhihg. 

2. Both have knowledge to 
contribute to joint learning. 



3. Knowledge is the property 
of everyone. No one can or 
should monopolize it. 



4i Farmers are ehcbura 
to think oh their own. 



5. Both educators and farmers 
are active during learning. 



Table 1 



Neither "wi'llT^^ ex tens 1 bo agent~l:hbW the value bf 

his_1deas until he has shared them with the learner and tested 
them out against the farmer^s perceptions and experience. Dia - 
logue ^thus requir^es^both action and ref 1 ectlbh ^ experience and 
thought . Without action, teaching is merely verbalism and amounts 
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to exhorting the farmers to do this or that without showing_them 
how to do It and thps has limited impact oh their farming pra_c- 
tices Without reflection, extension work can becom| m1ndl|ss__ 
aclfvsS in Which farmers -re forced to follow certain prac^ 
without understanding them and without the farmers themselves 
being developed. 



Let us examine two objections to the use of the dialogue < 
approach often made by extension agents, educators and govern- 
ment officials. 

1 The first Is that it Is impossible to dialogue with farmers 
' or villagers because tfiey Icribw little or nothing_about mo^ 

ern agriculture or how to maRe a vindge cooperative work. 

2 The second obdection is that it is ted slow and expensive, 
that o" problems nesd urgent solutions and therefore cannot 
«a i t for a long process of d i al og^je to ta ke pT ace . - 
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Materials 



Item, size 



Unit Cost 



Mudbiocks 

Cement, SOkg bag 

Sand 

Gravel 

Clay 

Chicken wire 
Plastic Sheet 
window screen 
Mosquito Netting 
Wire, thin 
Twine, 2--3inin 
Bush Rope 
Nails: Sent 

5em 

8cih 

Painty blac^ 
Painty white 

Corrugated metal roofing 
CbrrugatedPiberglass roofing 
Lumber: If x 6" 



Large baskets 
Woven mats 
Bush poles 
Bambbb poles 
Reeds 

Calabashes 
Large Tine 
Salt 

1% Malathioh Dust 



Shovel 
Saw 

Hammer 
Pliers 

Tin Snips - 
Trowel 
Paint Brush 
Bucket 
- : Wood chisel — — 
Tape measure 

File 

The rmome t e r s 
Paring knives — 
Bubble Level 



2" X 2" 
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^Ui^e^^ ft es for Prbc o ss Qbs o 



This hanadut_ should _ be used to process Session 12r: 
Facilitation Skills. It is^ however^ §eheralfe_ enough so that 
it can be used (along with the list of facilitation skills 
developed in Session 12) to evaluate any meeting^ group 
activity^ session or prdgrain. ^ 

Instructions: Answer the fpllpwing questions and give two or 
three specific examples to back up your responses. 



I. The Activity 

A. Did the group meet the objectives of the activity? 

B. What is your opinion of the inforination generated? 

C. What points (if any) are missing from the 
information? 



II. The Process 

_ 

A; What went well? 

B; What could have gone better? 

C; Was the activity clear? 

b; What was the. decision-making procesi of the group? 

E; bid everyone agree on the decisions made? 

F; Was there active participation by all? 

Si Wap there a^., relatio^sMp between the amount of 
participatioh and_fact6rs such as sex, age^ 
hatiohaiity or job position? 

Hi Did the grbffp^^ all of the resources 

available to^it? 

^ ' ii How did the activity measure up to the list 6£ 
: : ; . faeilitatibh skills? 
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Guidelines for Process Observer 

/' 



III. The Roles 

fti The Facilitator 



1. Did _ the facilitator demohstrate effective 
facilitation skills (according to the list 
developed by the group) ? 

2. What was the style of the facilitator? 



B. Did the recorder fulfill the role? 

C. Did ttie timekeeper fulfill the role? 
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Teste for Dryness 



bfteiif the cause of spoilage in stored, dried foods (grains^ 
legumes^ fruits anAvegetables) is improper or insufficient 
drying prior to storage. The following tips will help you to 
determine dryness and prepare foods for storage. 

People of^ten have their own tfsts -for dryness which have 
probably been historically accurate for local foods and locai 
storage techniques. .If there are no local tests, the 
following can be used: ; 

6raihs (such as maizejr rice, etc. ): Fresh food moisture 

content : 25-35% . br ied food moi^Jzure content s 

12-15%. Food^ when drj^, will appear brittle^ 
glassy^ semi-transparent. J^ill crack when hit 
withv a hard ooject. When shake^n in a j^ar with 
dry sait^ :wili hot cause the salt to clump. 

Legumes (such as beahs^ peas, etc.): Fresh food moisture 
content: 30-40%. Dried food moisture content^ 
18%. When dry, hard^ bjittie, crocks clean 
when broken^ rattles when stirred or shaken, 
j Slightly smaller than freshi ^ 

Vegetables (such ^as yams^ cabbage^ etci): Fresh food 
moisture cbriteht: 70-85% i Br ied food moisture 
cohtent:"^ 18%^ Dry food is tough to brittle 
while retaining natural color. Root vegetables 
are leathery when dry^ 

Fruits (such as bananas, papaya^ etCi): Fresh fruit 

moisture content: 70-85%^ Dry fruit moisture 
content: 10-14%. Dried fruit is leathery^ 
pliable, tdugh,^ slightly darkened^ Will fall 
apart after squeezing together * 
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1. 
3. 



percent Moistures for Grains and Legumes 



This handout lists percent moisture^ J P.M. ) i^evels 
grburidhuts, ricer maizer sorghumr barley, wheat and rye^ 
If the percent moisture (P.M.) is given as a range, it is 
listed. here at the lower end of the range. 
The following percent moistures (P.M.s) are listed: 
a. maximum allowable P.M. for harvest 
usual P.M. at harvest 
P.M. for on^ year safe storage 

equilibriun. moisture content (EiJl.e.) for dry 
reason condiirons (60% Relative Humidity - R.H.) 

e. E.M.C. for wet season conditions (80% R. H.) 

f. growing conditions for molds and bacteria 



b. 
c. 
d. 



Percent 

Hpisture 

40% 



30% 



20% 



10% 



38 

35-36 
35 

32 

30-40 
30 

25 

23-26 



20-23 

18-20 

17-18 

16-25 

16 

±5 

15 

14-30 

J3 



12-13 
12-14 

1? 



10-18 

10 

9 

9 __ 
9^17 
7 

6-8 



eonditioh 

maximum harvest of wheat 

maximum harvest of m^ize^ sorghum. 

maximum harvest of grbuhdhuts at lifting without ^ 

curing 

maximum harvest of bats 

max.lmum : arvest 6£ beans 
maximum Jorvest of barley, rice 

maximum harvest of rye 

good growing conditions for many bacteria, yeasts 
and fungi 

good g ^ing eohditibris fbr AspergilluSr penicillum 

and ye*^st _ _ 

optimal harvestbfbarleyz wheat 
ES'I; u£ ^eahs and rice at 25^C and 

U£,dai haivest jbf rice 

iJ^e of shelled maize at 30^C and 
one year safe stcrageof oavs 
EMC, bf sbrghum at 30^C ?nu 30% P 
usual harvest of S.ai:^e 
pb^iht below which micrdorganisi is 
gr*aih 

one year safe storage? of barley , 

E.MaC. f beans Azld rice at 25^C 

bhe year ::^afe_ storage of v i cef sorghum 
E.M.C. c:: ishelled mai^e sorghum at 30^e and 
60% R.F* 

ut^ual harvitJt of barley^ oats, sorghum, rye 
one year safe storage of groundnuts in pods 
F«M.C^ oi shelled groundnuts at 2i°e and 80% RiH. 
girain too dry for insect orowth 
usual harvest or wheat 

E.H.C. of shelled jroundnats at 21^6 and S0% R.H. 
grain overdried for germihatibh 



80% R.H. 

80^0 



R.H. 



Ciinnot grow in 

itaize, rye, wheat 
and 60% R.H. 



HANDOUT i3C 



I Summary of Temperaturfe Factors 

/' 

/ Blanch or steam at iOO^e for 20 

minutes to sterilize. 

Pastuerize at 8b^e for 10-15 minutes 

75^e maximum^rying temperature for 
livestock feed 

6 S^e maximum drying temperature for 
human ^ood^ (except rice and beans) 
maximum temperature for milling into 
f louT^ 

jpasteurize at 57^C for one hour 

■45-60^6 is a good range for drying 
foods quickly without severe loss of 
nutrients or color while protecting 
f torn microorgahiJBms and enzyme 
action 

45^^e maximum temperature for brewery 
graih^ seed grain and rice for food 

35^0 maximum temperature for beans 

for htimah food 

_V . 

Pbbd\ cah^ spoil on tB^ drying racks 
belbW 40^C in a humid climate 

Fish^ill cook in the 20-30^C range 

in diri^ct sunlight 

_ . \ . ' _ _ _ _ _ 

Driec meats and fish should be 

stored below S^C to avoid rancidity 
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CDNDITIDN X^ AND P AS T ER U Z II NG 



Each batch of food should reach ^ point of uniform dryness 
before being sorted. Conditioning equalizes the moisture 
content uetween under- and over-dtied pieces within a batch. 

Allow the fciod to ccol. Place in a large 
(20-150 liter j Cven-top container.^ bo ret use 
an aluminum ccnusiner I Line the container 
with a layer of plastic (if av?» liable) and 
then a layer ct cloth. stir ahd inspect the 
food once or twice a daxA^r one to two weeks 
Remove oveily moist pieces to avoid spoilage. 
Re-dry the entire_ batch if condensation 
appears on the inside of £h<e contaia-^sjr. Add 
newly dried food of the same type to the 
conditioning container for ONLY the first half 

of the conditioning process^ Keep insects and 

animals out of the conditioning food. Keep 
container indoors in a well-ventilated area* 



Pastuer i z ing 

Most grains and ^ome legumes will be harvested with insect 
eggs in or on the food itselfi These eggs will, hot be 
destroyed during the drying prbcesis and will hatch after the 
food is put into storage. Thereforer it is necessary to 
pasteurize grains and some legumes and vigetsbles, to kill 
insect eggs. Pastuerize. by bringing the dried^^ food to 80®C 
for 10-15 minutes^ or ST^e for one hbur^ These temperatures 
will also destroy spoilage agents such as fiuhgi ajrid bacteria. 
A heat source other than the sun may be heeded for these high 
temperatures^ 

Note: Pastuerizing >;ill severly reduce the_ viability of 
grain and legume seedB (see Handout 13C for maximum 
temperatures of grains and leguihesj . 



i 



To bond it ion: 
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HANDOUT 14A 

Sample Cost - Be n efit ftnalysie for-a-g^ar Drver 

Stpps for D^termtning Present Valae of a^iH^j^e^ . _ 

A. List all costs and benefitB (labbrr materials^ 
maintenance) . 

B. Adjust cost^^ an^ benefits involving foreign exchange 
upwards by the foreign exchange multiplieri 

C. Add up total benefits (B) and total costs IC) . 
b. Use equation to calculate PV or Net PVi 

E. Compare options and choose project with highest PV (for 
1 year) or Net PV (over many shears) i 



^IfliStil 

Equipment: or materials {list total cost of t. dryerj: $ 75.od 

Labor (mulWply number of wbrlcers timc^- cost of labor times 
number of days) 25.00 

Annual Maintenance (count all of the materials and labor 

costs to keep the dryer in working cbhditibh) lo.oo 

Total eosts: \ $110.00 

Benefits - -\ - 
Worth bf drying one years crops $ 35.00 

Worth bf status bf owning dryer (50% of total cost) 55.00 

Wbrth bf using dryer in off-season for other uses ?:5.00 

Wbrth bf drying bwhf best seed^ drying crop on time, not 
bverdryihg, 1bps bf theft, etc. 25 do 

Tbtal Benefit: $l3d.oo 



Present value P - SllQ = S20 = $17.39 

j 1 + 15% 1.15 

Payback and Rq^tu rn on Investment 
^Dtal Cost 

Payback = Present Value = 17.39 = 6.3 years 

/ 

ioo%_ _ ^iflM 

Return on Investment = Payback = 6.3 « 18% 

This shows that at the current interest rates and values^ the 
device will / pay back in about six years (with ah annual 
return-^qn--investment of about 18%, which is more than three 
times greatej than a sjivihgs account at 5%)i And after the 
six years, /the benefits will remain even though the costs 
have been gubstantially reduced (down to maintenance costs 
only). ; IBB 
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Lifecycle Unit Cost Analysis of a Sc-lar Dryer 



Some farmers may want to know, "How much will it cost to dry 
my crop using a solar dryer ?% or, "What is the unit cost 
(cost per weight) of the product that can be processed by the 
dryer?" in order to find an approximate cost-per-unit weight 
oyer the lifetime of a solar dryer^ you can use the following 
formula: 

Lifetime cost = T.L,C. 

per uni /eight L.b. xAxLxWxY 



wheres TLC = Total Lifetime CosJ: = initial cosj: of the 

solar dryer plus the cost of repair and 
maintenance oyer the lifetime of the 
dryer , consider ing the inflation rate^ 
plus the* initial cost of the back-up 
..crter plus the cost of back-up fuel over 
the lifetime of the dryers 

E.b, = Loading density of the dryer , given in 
weight per area of tray, such as 
kilograms per square meter. 

ft = Area of trays, given in the same units as 
L.D.r i.ei,: square meters 

L = Loads per week ^ using, a conservative 
estimate of the hiimber of times in a week 
that the dryer will be loaded with fresh 
food. 

W = Number of weeks per yeax the dryer will 
be used, _ given in the conservative 
estimate of weeks per year that the dryer 
can possibly be used, depending oh crops, 
harvest^ weather, etc. 

y = Number of years the dr^er will, be 
fuhctiphal before it heeds a complete 
replacing. 

Example: Find the unit cost for a solar corn dryer assuming 
the following conditions. 

The dryer cost is $100. The back-up heater cost is 
$25. The cost of repair and maintenance is 1% pet 
year .with inflation at 15%. The cost of back-up 
fuel is $50 for the life of the dryer (10 years). 
The loading density is 5 kg/m2 and the area of the 

trays is 10 m^. 1.5 loads Cctn be put into the 

dryer each Week and the system is usable 12 weeks 

out of the year. 





Handout i4B Page 2 
Lifecyele Unit Cost Analysis of a Solar Dryer 
The unit cost (given in $/!<g) of the dried corn is: 

5 kg/m2 x 3 6 mVloeid x 1.5 load/week x 12 weeks/yr x 16 years 

$/kg = §195 

9000 kg 

$/kg = $d.d2/kq = 2f per kilogram 

Ihe farmer can row compare this number to the cost per unit 
weight he or she is charged by someone else to have corn 
dried. If this cbu'c is lower, then it makes economic sense 
for the farmer to invest in a solar dryer. if this cost is 
higher, then the sOlar dryer" needs to be built for less cost 
in order to become ccmpetitive with the "conventional" type 
of drying* 
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HANDOUT 11 A 

Mid-Program Evaluation 

Please rate your general satisf action of the training 
program/ to date: 

1. General Satisfaction 12 3 4 5 

Not Satis- ExtreSielY 
fied At All Satisfied 

2. Has the program met your expectations? 

3. Is the technical level too high or too low? 

4. Is the program providing adequate technical skills and 
extension training? 

5. Could the program be better adapted to suit individual 
needs? How? 

6i What has gone tfei.i over the past weeR? 

7i What hasn't gone well over ^he past week that could be 
improved in the upcoming week? 
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A Partia l List of Non-F orinal Edu cation jt^ctiivlt ies 



As facilitators we should be alert to using a variety of 
teaching methods and tools, depending ujpon our audience and 
the results we want to acheive* Learning activities/ 
situations can be catagorized as follows: 




Field TriE3 
Role Plays: - 5p;yntanecus 

- pianneu 
Films nr Slide Shows 
Campaign o 



Games 

' Demonstrations 

P t oblem Dramas o_ 

Reault Demonstrations 
Puppet Shows 
Pantomime 



B. T o Get Discjssion Going 



Picture Scores: - Closed 
\ - Open 



Role Plays 

Problem braoas 



Critical Incidents 
People's Theater 



- Alternatives Brain Storming 



Progressive Stories 



e. To Share Information 

- ■ \ 

Filmip/Slides 
Bulletin Board 
Displays or Exhibits 



\ 



D. To Build Skills 



Talks 

Puppet Shows 
Demons tr at ions: 



- Method 
r Result 



Hf.thbd ^ Dembhstratibhs 
Appr ehticiships 
Child to Child (Neighbor to 
Neighbor) 



Individual "Hapds Oh" 
Short Courses 



1. These categories -jire net all inclusive. In fact^ inuch 
overlap exists. For example/ a game could be used to 
stin\Ulate interest^ ge _ discussion going/ to share 
information, or build skills. ' 



2. All NFE activities should contemplate- 
• participation by local community members. 



and encourage 
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Some Guidelines for fi^ ivatihg and T e ac fejrng-Greiip s 

Adapted from "Working With Viiiagers:/ Trainers Manual", The 
American Home EconomicsAssociatiohr Ihterhatibhal Family 
Planning Project, 2010 Hassaefcusetts Avenue r N.W. ^ 
Washington,. D.C. 20035, USA 



- Games 

- Problem Dramas 

- Picture Stories 

- Talks *Charlks" 



G ames 

Tq the Trainer: One of the ways to "change the pace" of a 
lesson and involve those who are shy is by having the 
audience play A game that relates to lesson content. This 
activity wtii help field workers understand how games can be 
used in their teaching and how to develop games. 

Steps: 

1, Ex^plaih that a game^ may Help peopl;\ see ordinary things 
in a hew way. It may a|/Bu start them talking ana open 
the^ to hew ideas i 

A ^^iire is good if: 
«^ i.icid worker is well-organized ';q present the garae 
and has tried it cu_tJwitS a smai;. group first. 

• people iihderst^a the rules of the gama; the field 
worker slibuld announce the rair s clearly before the 
game is starteeL and ch^c^k that everyone understands. 

• the same inttbdiaees -h hew idea that is important to 
the lessor's cbhtehti \^ 

• as many people as possible ^have a chance tc play the 
game. _ _ _ 

• the fbllbW'-up questions lead to a lively group 
disbussibn. 



If the field J^crkers have used games in their teaching , 
as them to describe the games and their experiences in 
using them, i 

Ask trainees to think of games villagers play^ tist 
them on the blackboard. Discuss ways these games could 
be adapted to specific lesson content. 
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Some Guidelines for Motivating and Teaching Groups 



Problem Drama 



To ^he Trainer : ft problem-drama is another effective 

teaching technique which causes people to think and to 
participate in group discussion. 



Discuss what makes a good problem-dramas 
fbllowihg points are covered: 

ft good preblem-drama: 



Be certain the 



o 

b 




is_ based bh a_ situation which is true to th'^ real 
life bf the audience^ . :^ 

is^based bh a prbblem that is important to villagers i 
is unfinished but the narrator stops at ah exciting 
point. _ 

is cbhtrbversial. sb that the audience, will want to 
discuss their* ideas bh how the prbblem should be 
sblved. 

occurs bver a short peribd bf time* 
does hot have too many characters^ 
focuses bh one majbr prbblem. 

has fbllbw^dp qdestibhs which lead' tb group 
discussion. 



Involve the participants in a disjcussibh bf pi >S;ible themes 
for problem- dramas, _themei? that relate to lesson cbhtext. they 
wish to teahc. They might recall situations involving 
village families which they have experienced br heard abbut. 

Picture St^ri^s 

1. O pen-ended Drama 

Pictu res tell a sto ry to here > Audience thinks 

j I I J ' I I j I ( J up possible end-- 

Ings. 



fts with tjie prj)biem-dramaj the^ictures rejJresent the 
/ major events of a story J:hat ends in a problem or a 
situation that is not* completed. The audience is as}c^<3 
to suggest possible SQlation s or ways to end the story, 

/ 
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So!T>e Guidelines for Motivating and Teaching Groups 



Problem-B rama wi th gov^al^ SQlutiO ^^j^ 
Picturer tell a stbpy ^ 



^Pictures show 
possible end- 
fings. 



The series of pictures can represent a story ending with 
a variety of possible solutions. ThP aa di^nce is asfeed 
which sem ^-ion they would ch o ose and whv . 



r-ith a Solution 



Pictures tell a story 



Picture shows 
ending* 



The ser ies of pictures present a complete story or 
action. The aadi pnr^ asked te tell the— drama A £t 

presented Hy th e ri^nt-nrps and discuss their rcao^tiQns t Q 

hhfi solution. it right? WQUld they hQV€ done the 

gam^ thine? .Somethin g else? Why? 

Note: The questions a field worker asks with_ the 
pictures are as important as the pictures themselves. 



Demonstrate usrng a series 



pi^ 



ures. 



TRAINER'S REMINDER 

Prior to this activity^ select 
approximately '^^T ^t^-d 

pictures tof people , i- 
things) from your resource 
file, magazines or draw simple 
pictures on separate sheets of 
paper. You may think of a 
story th€S3 pictures could 
depict. 



Some Guideiihes for Motivating and Teaching Groups 



Explain that several phbtbgraphsr magazine pictures^ or 
handdrawn pictures can be presented in a series. There are 
different ways in which these pictures can be used to cause 
people to think and share their opinions^ 

ftsk the group to suggest ways t!.:at your series of pictures 
can be ir range to stimulate discuss ibh. Ask one person to 
arranc^ the pictures and tell a story which they depict. 



K S: 



when to give a talJc 

1. To give Specific Information 

2. To Reach a Large Groap at 
One Time 

3. To Introduce New or Unfam- 
iliar Subjects 



"GIVING A TALK" 

The talk is one teaching method 
"j in Which the field worker gives 
j infbxmatibh _tb_ her audience, 
" It is a .method most teachers 
feel comfortable with. There 
are several advantages in 
giving a talk. For example: 

1, Huch information can be 
given in a short time. 

2, A large group can be 
reached at one time^ 

3, subjects with which the 
audience is not familiar 
can be more easily 
presented. 



However, there are _ also 

disadvantages to lectures . For 
example- : 

1 . \ When people onlx _ jistgn # 

they do not remember very 
much, 

2. A talk cannot be used for 
teaching skills such as 
how to make supplementary, 
foods = 

3. Some people who give taiks 
think that ^ havijig 
information abbut _ toe 
subject is enough and, db 
iiot" both to make the talk 
interesting. 



ISO 
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Some Guidelines for Motivatin 



d Teaching Groups 



PREPARING A TALK 

1. Gather information 

2. Arrange & sequence material 

3. Decide on time; keep it 
short 

4. Write an outline; keep it 
short 

Plan questions "1 Audio- 
Visual s ahead i ime. 



4. The talk alone is rarely 
effective? it should be 
used with other teaching 
methods such as questions, 
visuals r discussic?:/ etc. 

A first step is planrtxr^; che 
talk. Ca_'ieful preparation 
before a talk is important. 
The following steps are 
helpful : 



information from 
pamphlets^ 
materialsi 
m< :erial fchat 
for your 
audience and 
that directly rebates, to 
the topic and the ideas 
you want to teach* 



Gather 
boolcs^ 
extensioji 
Select the 
is , be^t 
particular 



Arrc.nge ir.ator ial_ _ :.h 
sequence you Will s 
and ^resent it. 



the 



4. 



ir.^'^'.ead of bno 

Ixarge cara. yc 
may prefer to use 
.waller flash 
ccirds, one for 
each point. ^ 



Decide how much tine you 
will spend bh c^ach pjint. 
If >:he material is too 
lengthy^ C'Jt it down or 
plan two talks on the 
subject. 

Write your Iieadings and 
main points on a_ s.tiall 
card which you can look at 
f r nn^ fc ime to t ime . Th i s 
w:il3 help you t^. remember 
all the important points. 



isi I 
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Some Guidelines, for Motivating and Teaching Group 



5. Plan questions or visual 
aids that will . help the 
audience to participate 
and to better understand 
the talk. 



TIPS 

1. Use understandable lang- 
uage. 

2. Be friendly. 

3. Speak loXidly nnd clearly. 

4. ftsk questions. 

5. Summarize important 
points. 



There are some tips that will 
help you to give effective 
talks, 

• Use only language ,that the 
audience understands ztid 
uses. Be friendly. 

m Speak loudly and clearlj^ so 
that everyone can hear. 

• During the talk, after each 
main point, ask the audience 
questions to see if they 
understand. If notr try to 
explain in a different ^.^'v. 

• In the cbhciusion of your 
talk, repeat the important 
points. Never give hew 
material ii; the cbhciusion. 
Than ask the audience for 
cjuestibhSi 



182 



ii Designing roie plays 

a. depict a familiar^ cr-^ icai probleni that is 

important to tfie tarc^et 9 aip 
bi focus on one major point 
Ci be clear and cbhctoC 

di make believable characters^ not all good or bac* 
ei keep the role fPlay simple and uncomplicated 
fi try making the role play controversial x-b make the 
group members want to discuss their opinions and 
id^s afterwards _ 
g; identify what simple props will aid in 
eommuhieatihg the idea 



iii Eonducting role plays 

a, before beginning^ clarify the roles of the 

observers. _ _ _ 

-^bi be the role assigred for the entire role play 

c. let yourself b<2Cbme embtibrially invblvedr but do 
hot overact 

di make data up if riecessaryr but make sure the 
information is believable 

e. avoid cr: Bultihg the s ript: or notes during the 
presentacion 

f. de--rble . after the role play if necerr:ary 
(especially with sporitariedUs rdlt plays) 



III. Processing role plays 

a. The questions asked about the role play are as 
important as the role play itself 

b. * The first questions; addressed .to the group should 

Oi:*:!'^ out their interpretation of vhat went on 

c. xhe rest of the follow-up questions should 
stimulate active group drscussioi? 



Apply \ig role plays 

An ef f ecMve way to bring the processing of the 

can raake use of (apply) their observe tions and 
diBcr.ssions of the role play. 
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PEOPLE'S THEATRE 

Adapted From "Reekie's Thedtfe qs dn Appropriate Media" by 

Martin t. Bfyrcfn Appropriate Technology Vo. 7 No. 2 September/ 1980 



INTRODUGTION 

There Is d growl ngi Concern tho'\ edocatlonal medio should ivsed and conrdlled 
by rr)e people f her selves itither t^dh developn ent experts to fhc^ It better serves 
their Interests. Pre^'iouslyr fechnblbgy choicer In oevelcprhent ctientdted riiedid 
of ten tended to emphd^ze exp e nsi v e I mports, creafthg dependehcK^^ on Foreign 
products dnd 3cills< Indigenous or pec^le's medid, oh the other hdnd Is low cost, 
requires no canplex technical skills, end diaWs on the resources dnd CTedtlvIty^f 
the peqDie. The chedpes* dnd least cofiple ^ of these rs peophV Ctr*ilage} f r«atre- 
drama, music, ddrce dnd puppetry performed by dnd for the pecple^ uslr^ their 
language, dnd dedlii^g with their Issues. 

People's thedJte Is technique used to Involve cdmrr nifies In e^>r^a^lr^ tHelrprdblems^ 

discu&slr^ aNom and f^dking dctlbn . It provides a i od draw for people who ore 

normally bored with development meetings. As d cdllective expreslw and d commonaf 
dcf jvity It creu^jt the context for cooperative rotfier ffidh Ihdivldddl tHIrikirig arid 
action. As dri oral rnediurn iri jdcdl Idhgudges It involves many people who are 
left out of deveicpmehf activities becduse of their ll!?:cft;-v of very low educdtion 
Icvef , ^ 

There is no specidS expertise required for pedpl's tK^dtre drvi Idcwl vlHogers dre 

involved in dll aspects of the work- Idei»5ifyfn ^ the problems io be presented, 

preparing and gi /ihg the performdn^s^ d^ vK>rkirife dUi^^the stfotegles fw community 
dctidh. Since the dctors end initiatl^'es cdrre from t?i> ci:rnmt.h?ty^ there is d greater 
chance fhdf the perfds^tidrice wlH Irwd to dctson. 

This form of tKedtre Is rough di^d improvised. There are ^ long rr hersd I s> scripts 
or memorized lihesi THe dcfbcs ^ree oci d $c<5ndrjb dnd improvise their words 
arid actions within this basic ^ructore. By using people s !?^edtre we ore rioi drily 
Irnprdvihg cdrnmif^» ^tion or utijizir^ cv Id^/z-cost medid, bi;t ore also building on 
t he culturdi strength oi the people o'^d increasing fbclr cbnvicSrice arid ccfsdclty 
i.i the prbcaiu. 

People's thedtre I5 not designed simply to give people d chdrice to get their 
prievances dnd frusfrotibris off their chest. It must ledd to dnaly^ls ond action • 

PIANNING AND PPxSENT ING PE OPLf *S THEATRE 

5uT mere e>^:-eMlor> '-f ooncr dnd ^< Is not ^sndugh. The popular theatre 
progiomme Is not design i jts r^ly tb give people d chdnc^ i^ mf thth grievtanoes 
dnd ffustrdfions off tfielr cherfi It must ledd to dridlysir drd Gctiw. The theotri. 
performdric-: h nerely the Inltia* catalyst for on on golni,:! proces of discussion, 
oiganlzatidti, orid dctldri. At the end of ecich perrwridrice the cistimunlty meets 
to discuss the problems presented, to w^ri^ out Si>lufI6r2$^ arid diigdriJze for dctidri. 
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PEOPIuE'S THEATRE 

This notion of pecpJ^'s theatre i$ different from the cdhveritlohdl co<rtcxfpt 
promoted by many development groins whose view Is that since foJIc modid 
worfesCbecduse of Its legltlmdcy arid fdmllldrlty among, the paople) it shoold 

be used as a channel for development messdges^pldrirse^^^ develdptnln^ 

everts. In Botswarxj, on the other hand, people's theatre Is bsod to e^q^rc^ the 
people's own Issues from their own perpecHve. 

The drama jDrovi dcs dri objective view of what Is happenlr g In the canmonlfy 
which helps cdmmDnIfy mwibers to stand fcck a^'Joi* cMt crlilcdny. Cf^ 
course/ other media have baen used for slml I purposes, e.g. film dhd vlc^eo. 
Drdmd has the same immediacy ds video for "pidybdck" pun osiis) but ft has Jhe 
added advantage of oslrig tSe skills and resourcwjri the comrnuri^^ 
the techrilwl complexity and cost of video equIpmenF. Video has f eon wed In 
Botswana but Its vulnerability to bumpr,, dUsiv and other probIerr^ fiom rwal use 
dhd the difficulties of arranging regular servicing makes It a Ildbl liry rather thd ^ 
d useful tool. 

brgdrilzlrig pe<:^le's theatre Involves four basic Sdges: 

d. gathering information about the cdmmunify problems; 

b. planning drid rehedRir^ the perfom^nce^ 

c. giving the perfdrrnance and df^dnizlng discussion^ 

d. fbllbw^up wori<. 

S-»e$e f< or d* iefly desCTibed belo|^ 

SdtKering ;nfcsTD iticn _ _ 

Two possible approaches are used tc gather the Information 
needed For the perfbrrtidric^ Dng is to orgcnlze d workshop 
for community members during which the people meet iri stidll^ 
grxjups dhd 'ist dM the Issues and problems they feel are important. 
Then the wr ole workshop selected few prrority problems, vthl^h 
art chosen by looking at the following kinds of questibris:- 

1. Wi problems are people willlr^ to tdke action on? 

2. Wi it are the mdndgable tasks that people can easily 
do, and do hot ihvblve large irivestmerits dr rely on 
outside support? 

3. What ore the prbbiems fhdt people themselves cdn do 
something abv'X"t s^ ^h^r ihdh hdvihg tb Jepehd dri 
aovarrim^rit cmcI-^cc ^ 

At the of tJ-^ workshop bdch graip takes one of prtcH-ity pi^ler 3rid 
prepares d shbtf S<it v i It- This help5 provide Ider tor pr pa inf, ac tudi 
village perforfhdhce. • 
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PEOPLE'S THEATRE 

The disadvantages of the yiorlcshop dpprt>dch U fha': there Is d tendency only' to 
obfain the views of the village loaders. Ah alternative cpprodch Is to Interview _ 
Individudls and groups In the community. The purpose is fhe same: to allow people 
to talk about what they see to be the problems of the cbrhmuhlty. 

Plannlh§ the perfdrmdh^ 

The first step !s to list all the available Information about the problerr^ that fidve 
been selected. This includes Information gathered dt Hie woHcshp^ or In the 
Interviews/ and from the actc«' own e^eriehce. listing whdt_pedple already 
mow dbout theproblemiv nnd discussing what It Is that stops them From solving 
these ^Ips the octors to decide upon the mc«t realistic way of presenting the 
probiem^ and any possible jtdlutlcns. 

Oni e the relevant Ir.fcrmqtibn has been list^id^ the actors can begin to cfddte the 
perfoimance. As o fisst sfop they Rove to decide what form of i dia fo u$e-drdm<» 
song, pupf^try* ^ ddnce- to present thepfobtems. A comblndtioh of these might 
be used to reinforce the issues^ Tor excffnple: 

- Sd5i!tdti6n - puppetry^ ddnce. 

- Nu^t^on - drama, sdng puppetry 

- Ptttictde Abuse - drdmd, song nuppetry. 

Thfough d process of improvisation and self-critic?- ance ?$ constructed 

and rehedw^d. Realism is the guiding wr-fendh; o cjirurmdnce roflect the 

community -jfttxitlon? 

The perfdrniance 

the j>erfbrmance Is given at the village rtieeting pidce. A simple ftage wea is 
created by erecting a backcldfh. Actors can enter or leave the stage by appearing 
f rom or disdpp^sdring behind fhe bdcfecloth. The bdcfe-cloth i's placed in such d po^tiVon 
that the dudience can see the perroirriahce v-^ilst sittir% In tht^ shade. The evert Ts 
pi^iicL^d fp advance by the village e^ctensldn wdrkersj through fhe villfige -^rgGnrzafJohs, 
end by publiic notice. 

There dfe nidny wdyu in which to present the performance. W^s.have alwq^s c^:^courviged 
f he dudienf:^ fb Jbih In^ dhd expldlh v^dt will be happening qt t'-^ beginnirg, Wo^ hove 
d Iso made ri point of te Mingthe audience that there w^ll be a dis fdn after the 
per&rmdrce. Then It begins. The qcHrs try to keep the perfo; ci'i shoni and lively 
and I .der to make It d more polished and enf^dble event for th* csudieioe, few single 
rules are used; r^nly om actor spefrkirig at a time; peaking Idudly; facing ^?^ cudien<ie:i|^ 
and tidvlhg the props' ^eddy. ^/ops ore kept to d minimum; d table and a chair might be 
^md to represent a bar. for o cnmple^ 

Immedldteiy offer the perfdor dnce^ the discussion is Oi-gdnized. The dehors move inio ^ 
the audience and arrange miaU discussion groups. The discussidn focuses bh what 

people saw In the perfdrrndrice dhd Its refievdnce to ^helr own village. They are 

encooroged to find possible sbiuntldns lb thjir problems. After d v.^Ile the grot^>i are 
brought bdcx tt^^ather to give iheu reports to the wfible dudience - An Q^n discussion 
h hold \^th dn empf^sls on ?ry!ry^ fb get consensus on dpprtv^ioto solutions and 
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TRe perFo:Tnnce hSips fb rKr.J:© pec^le mom dwara of their probfenis. 
Howevw, In d QT^ 'C oy performance tf U dtffic jlt fo provide all tfie 
detailed IhFdrn^qtldh and cdvlce necessary for pec^le to charge their 
way of dorng things. Alot of qaestfbns r^aln to Be dnswei^d. A 
foiiow'Up programme Is neec/^d to help ans^r these question and 
prt>vIdQ ivpport for community action. The folldw--up prc^rcirime does 
not need to be elabcrcte It may, for example, simply Involve training 
e^htlph wi>rkers fd give factual tdjt^i:^ or helpthg villagers pbtdln the 
materials required for their cdmmuetify dctldn projects^ It Is Important^ 
however, tho the foltowV up takes place r i toon as possible a- tiH' the 
perTormdnce . 
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Evaiaatton for Mpf hi Pft pionstrat ion 



Bemenstrator 
2. 

Maihtaihed eye contact with the audience. 



Appropriately dressed; 
Conveyed ehthusiasm; 



3. 
4. 

5. 
6. 

8. 

9; 



- t;, - - - - - - ■ 

Spoke smoothly while using vocabulary dir* 
to the educational level of the audience. 

The verb tenses and basic grammai 

structures used permitted the demonstratii 
be understood. 



vocabulary) . 

Showed cbritrbl over th*. audiehcei 

Kept to the topic of the demonstration^ 



of the ludience. 



id. Greeted and said goddbyj to the audie 
according to local custoins. 

11. Demonstrated sensibility to chc ideal culture. 

12. Presented the &emonsti:ation Without us 
notes. 



Piesentai-ion 
13. 



All mater ials ^ supplies and ^q'.^ i,^ ;peat were on 
hand before beginning. 



14- 



15. 



Emphasized tr> the audiencr^ 3 ressuns wii/ it is 
important to adopt th^ practice to be 
^;r>t ::6ducedv 

itnciuded cna cdi^iponents of demonstiT^iti oi^ in 
tl^e order: indicated u.ntroduc'-iqnr_ xti^^tel lB''l , . 
procedure^ seminary r than": you^ goodbya] . L 



able 


jNeeds 
'improve- 
ment: 




























- 
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Evaluation for Method Demons 



tratioji 



16. Made use of non verbal communication (visual 
aids, etc. ) . 



17, Involved the audience in r.he practic; 
the demonstration. 



0£ 



18. Understood and answered adequately the 

questions asked 



19. Showed competex / the technical area of the 
topic discusser . 



20. The demonstration co^yinceo you that the 
practice p?:esent^d' is bsnf^ficial. 



_ _ 

Accept- 
able 


iNecds 

Irhprbve- 

\heht 




- i 



















HANDOUT 

Plannrna a Mef 



Demonstraticr. 



Why is 'this demonstration impor'^aht to ydUr audience? 

a. • _„-^ . 

/ ' ■ 

b . 



c. 

d.: 

a. 
f . 



Materials heeded for this-demonstration. 
a. Equipment and supplies. 

(1) — -- — : 

(2) ^ ^ ^ — 

(3) 

. (4) ' : ". : 

(5) ■ 

/ - ■ '■' ■ ■ 
16} ' 1 

(7) - - 

(8} : 



b. Visual Aids and mudoutf;; 
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Planning a Method Detnonstration 



4. 


Presenting the 


Dettionstration : 






STEP-BY- 


•DEMONSTRATION 


KEY POINTS 


1 





Summary 



6. Thank you 



arid Goodbye (handshake) 



HANDOUT 20C 

fieti^bd Bembhstr ation Guidelines 

iruL fcie 

It is very impbrtarit that you have clearly in your mind the 
exact purpose of your demonstration. If your purpose is not 
clear to you> you will not- be able to communicate it clearly 
to someone else. 1 _ i 

This first thing you must pohsider in giving a demonstrat:ion 
is your audience. The folio«?ing is a list of questions which 
should be considered when p3: a demonstration. ' 

ll. / HdW large you ■ ^ddienbe? 
2. ; Is there . .ptimum size? 

3^ What is the audience interest? : 
What is the audience's age? 

5. "^ What is the audience -s* level of education? 

6. How much does the audience Rhow about the subject? 

key points: 

7. ; If the subject of deilabhstratibn is new to the 

audience^ can it be_ related tb sbn.e , sxper ierjce or 
subject common to all? 

8. Does implementing demdnstratibh .techniques involve 
financial or ©motional risk to members of the 
audience? 

Secondly^ lyo" shpuld p>an the procedure step by .^tep to 
eimtnate confusion^ keep things mbving smbbthly^ ensure 
correct res5lts and^ 'most importarit of all, kh^ydur g^b-j ^fi^ 
matter ■> 



ii You should limit the scope of the demdhstretibn^ so that 
it covers only one subject^ cart be covered wej.1 ahd is 
not so long as to lose the attention of the audience^ 

2i if th^e demo^t•tra is ^< a series of 

demphst rations necebSEry to coii, ^ • .r.plete idia, try 

to ihclane a minimnm of Yuat^i .i^: in^c'.ii7.g it tb 
succeeding demonstrations. 

3. Be sure you riave ail J:he materials and implements 
necessary ti do fet^e—demonstra^ bo not rel^ oh 

pebple fcb b^ing a necess^ry^ imE>iement or material vheh 
they come / to the demonstration. Have [it re ,d\? 
befbrehand, / \ 

■ j ' . ■ ' * 
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Method Demonstration Guidelines 



4. Will the villager have all the tools and materials 
necessury to intpleinent what you have demonstrated? If 
not, can you help to obtain them? 

5; Be sure you can handle the tools necessary for the 
demonstratipn sufficiently well to be credible. 

6; How much work is needed to adequately demonstrate the 
process? 

7; know all technical terms necessary for the demonstat ion. 

8; If^he demonstration is n^w to you^ do it by yourself 
once to be sure of steps, problems, etc. 
• ■ 

9i Think about ways to reinforce learning (i.e., will it be 
necessary to work with each person who attended the 
demonstration oh an individual basis? A repeat 
demonstrat ion?) . 

lOi Think of ways to get people to come (for example, send 
word with school children^ individual home visits^ 
community notices) . 

11. You may want to keep a list of E>ersbhs who attended the 
demonstration to help you remember who will heed a 
fbllbw-up visit ahd^ if you are giving a series of 
demonstrations^ to know who missed which demonstrat ion. 

Visual Aids _ _ 

Visual aids can _play ah important part in a demonstrat ibh. A 
visual aid need hot be a drawing. It can be a models a 
finished product^ a picture or ;^ phbt6._^ Any visual aid. used 
should be an integral l>art of the demonstrat ibh _ ajid not 
something which will be distracting in itself. The follbwihg 
are some questions to be considered when developing, visual 
aids fbr_a demonstrat ibh . ( since the. meaning of "visual . aids" 
may differ from what you intend or to what villagers 
understand in their culture) : 

1. Does the demonstration ^require visual 2iids?_ 

2. Can something else be used more effectively? 

3. Do the aids need to be drawn? 

4. Should they be drawn before or during the 
demonstration? 

5. Is the audience acquainted with visual aids? 

6. Is it simple enough to be understood? 
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Method Demdnstratidh Guidelines 



?• Are ydu sure your picture conveys t_he message ydu 
intend in a crdss-cultur al situatidn? 

DQmQnGtL ^a^ _ 

If the demdhstratidn has been carefully planned, the actual 
deinoristratidn shduld gd well, 

1, Begin with a simple ihtrdductidnr thanking the people 
fdr cdminlg/ particularly any cdminunity leader (s) 
present. Shake everyone's hand. 

2* Ydu. may want to start the demdnstration by getting the 
audience into a directed discussion which will lead to 
the realization of the need for or usefulness of that 
project, method or process which you are about to 
demonstrate. 

Make sure the participants provide or you state at least 
3 reasons for adopting the new practice at the beginning 
of you r demons triati on . If they do not under stand the 
why of the demonstration, they probably will not be very 
motivated to listen and participate. 

3; Explain preliminary layout of materials, tools, etc. 

4; Work through steps according to you^r plan^ explaining 
each step as you go. This is particularly important 
when the steps have a specific orders 

5i Have visual aids at hand so there will be no 
interruption while going to get them or taking the 
audience to a room tp use the blaekboardi 

6; Ask if there are any questions after each step^ 

7i When you are finisheS^ summarize the procedure. 

8. (3ffer to help all the .participants when they try what 
you have demonstrated. Set a specific date for 
individual help if the person shows sufficient interest. 

9. Thahk_the pedple again fdr attending the demdristrat ion . 
Dd a farewell handshake. 
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> l^g^ of V o g o tabl^ ^^il^^Q Stored E G ans from Weevil 

Attacjc 

Adapted_f roffi jduirnai bf Ecdndrnic Entomology Aprili- 1978^ pp. 
254-256f vdluiTie 71. number 2 by A,V, Schodn Hdveri, 

ADDRESS: Centrd_ Internatidnal _de_ Agricultural Tropical^ 

Apartadd Aerd 6713 Cali^ Cdldmbia 



Ancient Indian methods protected stdred_ pulses (beans) from 
weevil_ attack by using vegetable oils, Cdw peas treated with 
groundnut oil (5-10 milliliters per kilogram) protected seed 
up to 6 months while preserving germination. The thin oil 
layer is believed to block oxygen supply to the embryo of 
this storage pest. 

Vegetable oils were tested to protect stored dry beans, 
Phaseolus Vulgaris L. > against attack by a «eeyel ^ Z abrotes 
Subf asciatus . l[his pest and some other wee^^ils affix their 
eggs to the seed coat wiJthin a protective coyer . Different 
y eg tables oils (African palm, cotton seed, maize^ soy bean, 

peanut, or coconut palm) when mixed at the rate of 5-10 

milliliters per kilogram of see all provided some control for 
oyer 75 days, in_ this test. _African palm oi^l and crude 
cotton see oil gave nearly complete protection at the 5 
milliliter per kilogram of seed treatigent level. Manual 
mixing of oi^ gave significantly less protect ion., than 
mechanical tumbler mixing (35 rpm for 5 mj:nutes) . 
Apparently, manual mixing did not completely cover the seed 
with ah oil layer. 

Germination of beans treated with different oils remained 
equal to that of Maiathibn treated beans over the 6 month 
test period. 

It should be noted that crude oils are hot only cheaper than 
refined oils, but also contain more antioxidants, which delay 
rancidity. RarK:idity could be a negative side effect of oil 
treatments on taste. These oil treatments, are nbn^tbicic^ 
preserve seed germihatibn and are simple and inexpensive to 
apply by the small farmer br cbnsumer 



NOTE: 5-10 milliliters per kilbgram is ecjual to 1/2 to 1 
teaspbbn per pound. 
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HANDOUT 26A 
Wal^ation Checklist for Dryers and Stores 



Compare to the local method for: 

• Quality 

• Simplicity 
'^a Ease of Use 



Culturally acceptable? 
need?) 



Large enough? 

Ease of maintenance? 

What does it cost? (What is the mix of local and 
imported resources used?) 

Design review accompli s^^^ (Modifications to 

improve it; performance checksr such as air flow.) 

Temperatures achieve? (Right temperature range? 
Adequate range of vent size openings?) 

Simplicity? (Uses the least; items to maker is 
understandable r does most easily " the job which 
needs to be done?) 

Suits the user population? ( ii J^ight enough for 
kids or women to move if that is required?) 

Cohstruetion process? (How did it go? Bow to do 
it? Lessons learned? Problems/sblutibhs? Time to 
build?) 



(Meets an established 
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HANDOUT 27A 

Program Evalnatioh 

Please rate your general satisfaction with the training 
program: 

1. General satisfaction: 

1 2 3 4 5 

Not Satisfied Extremely 
at all Satisfied 

2. Have your expectations been met? Why or why hot? 

3. Which session proved mpst useful? 

4. Which session was hot useful? ^ 

5. Do you have any specific feedback for any of the 
trainers? 

6. What has gone .well? 

7. What hasn't gone well? 



0 



197 



Hahdout 27B 

APPROPRIATE TECHNC^fcGGY 
INFORMATION AND RESOURCE LIST 

Informatibn Collection ^change 

Office of MultiiaterSi and Special Programs 

ACTION/Peace Corps 

806 Connecticut Ave. N.W. 

Washington, b.e.» 20525 

(for program and training. hou^nals, and 
appropriate technology information) 

Farallones institute Rural Center 
15290 Coleman Valley Road 
Occidental, CA 95465 



Farallones institute Hrban House 
i 51 6 5th Street 

Berkeley^ CA.,^ 947 10 '__ 

(plans, drawings, publications, info) 



Aproyecho Institute 
359^ Polk Street 
Eugene, OR 97402 
503-929-6925 

Community Environmental Council 
924 Anacapa St., Suite B4 
Santa Barbara, CA 93101 
(drawings r publications, info) 



Institute for l/ocal Self-Reliance 
1717 18th St. , N.W. 
Washington: D.C. 20009 
(charts, drawings, publication, info) 

New Alchemy Institute 
237^Hatchville Rd. 
East Falmouth, MA 02536 
(info arid monthly journal) 

Appropriate Technology International 
1724 Massachusetts Aye. N.W. 
Washington, D.C. 20036 
202-293-9270 

(funding & info for Third World groups) 



Hesperian Foundation 
P^O, Box 1692 
Palto Alto, CA 94302 
415-327-4576 

(Health self-help info) 



JNF-ORMATIQN WXT?! PUBLICATIONS 
Newsletters and books 

Volunteers in Technical Assistance 
1815 N. Lynn St. Suite 200 
Arlington^ VA 22209 
{monthly newsletter r technical 
assistance service & VITA Village 
Technology Handbook in Spanish 
and English) 

^propriate Technology Project 
Volunteers in Asia 
Box 4543 

Stanford^ CA 94305 
(excellent Appropr i ate T echn o logy 
Sourcebook to get you to what you 
are looking for) 



Intermediate Technology Development 

Group 
9 king St. 
London WCQE 8HN 
ENGLAND 

^quarterly Journal of Appropriat e 
Techno lc^ - if you only have one 
to subscribe to, this is it I and 
publicatidnis list on everything 
you can imagine) ^ 

International Association for the 
Advancement of Appropriate Tech- 
nologies for Developing Countries 

University of Michigan 

603 East Madison 

Ann Arbor, MI 48109 

313-764-6410 

(monthly journal called Appr o tech ) 
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Transnational Network for Appropriate Technologies (TRANET) 
P.O. Box 567 

Range ley, ME 04970 - 

(excellent networking and ideas-briehted newsletter) 

Vecirios Mundiales/World Neighbors 
5116 North Portland Avenue 

Oklahoma City, OK 73112 __ 

(quarterly magazine in both Spanish and English; excellent 
material on work you might do in community develbpheht) 

Brace Research institute 

McDonald College of McGill University 

Ste.Anne de Bellevue, P.g. 

HpA ICO Canada 

(lots of technical information) 

Canadian Hunger Foundation 
75 Sparks Street 
Ottawa, Ontario 

KIP 5A5 Canada * 

(last two groups have jointly published 



(TAICH) _ ^ 

200 Park Avenue, South 
New York, N.Y. 10002 

(newsletter on world issues) 

Whole Earth Truck Store 
558 Santa Cruz Avenue 
Menio Park^ CA 94025 

(bibliography list and mail order of anything, alomst!) 




Technical Assistance Information Clearinghouse 
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Hahcibut 27C 

• ____ _ _ _ 

Descriptive Bibliography of Solar Dryers and Storage Devices 

A. Solar Dryers 

r _ 

1. A^^Snrvey^ Solar J^rxcpttoraj^^ryers - Report T99r Dec, 1975 > 

- ' ' V . f . . . . 

This Survey contains the hxstory, use, plans and <5ravtfings of solar 

dryers from throughout the world. Locally designed and;bailt dryers 

are of special interest. Full of technical data and useful drawings 

and plans. 

2 . Preserving Food by Drying, fi Ma th/Scieiice -Teac hing Manual (Manual #M^^) 

A very good teaching manual for people involved in education at the 
junior high or high school level. Describes the physics of solar energy 
design and the physiology of dryed foods* health and hutritibri. 

3 . Proceedings of the Sb]>ar Dryer Workshop, Manila, Philippines, 1978 . 

Focus of this book is the drying of foods in humid tropical regions 
of the world- More technical, less practical. 

B. Drying and Storage 

1. Pbstharrvest F ^od Los s e s i n Developing Countries . 

Ah excellent bbbk describing food losses and how to control them. 

Complete with phbtbgraphs bf improved storage devices from around 

the world. Focus bh using Ibw-cost improvements which utilize local 
materials and resburces. 

2. Small Farm Grain Storage 

ft complete manual oh solar dryers, back-up heaters, improved stbrage 
devices, and enemies of stored grain. Good ihfprmatibri bh cbhtrbl of 
insects and rodents. Full of clear drawings* charts, and plans. 

3. Ulllage Technology in Eastern Africa 

Focus on improving health and nutrition of women and children through 
the use bf appropriate technologies. Short section on solar dryers 
and improved food storage devices. 

C. Grain Storage 

1. Appropriate Techholbgy fbr Grain -Storage . ^ 

Report of one village dealing with their fbod storage problems in 
8 weeks using the dialogue approach tb cbmmUhity development. Focus 
on improving local grain stbrage techniques using simple, low-cost, 
locally designed and built devices. 
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Page - 2 - ^: 

Programming and Training for Small Farm Grain Storage 

Compiements ^mall Farm Grain Storage/ with focus bri methods of 
taking that information to farms and rural areas. 



Handling and Storage_of Food Grains in- Trop ical and Subt ropical^?treas 
#12, Hall^ D-W., 1975, 2hd Ed. , Food and Agricultural Organization of 
the United Nations, Rome/ ITALY 

Ah excellent f detailed and highly technical handbook on storage of 
food grainsv from small-scale to large scale. Full, o^ useful infor- 
mation for trainers, agriculturalists and extension workers. 

n 
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Solar Drying and impxovedJtood Storage Bibliography ' 

1. SOLAR DRYING-Ha^-THE-^^P^es , Meals For Millions/^reedoia From Hunger 

Fbuhdatibh, P.O. Box 680, Santa Monica, CA 90406, tJSft 

t 

2. sm DRYIUG YOUR FRUITS A^?D VEGETABI£S , United States Department of 

Agriculture, Washington, D.C. ^ USA. j 

I 

3. PRESERVING FOOD BY DRYING , Peace Corjps^ Irifprmatiibh Collection arid 

Exchange, 806 Connecticut Ave.^ NW.^ Washihgtbh, D.C. 20526, USA. 



4, APPROPRI ATE TECHNOLOGY FOR GRAIN STORAGE > 1976* ^cbnbmic Develbjpinent 
Bureau, 234 Colony RoacS, New Haven ^ CT 06511 * USA. 

5; PROCEEDINGS QF THE SOLAR DRYING WORKSHOP ^ Manila, ' Philippines, October 
1 18-21, 1978, Bureau of Energy Development, Ministry of Energy* 

Fbi-t Bonifacio, Makit^s, Metro Manila, PHIfsIPPINEfe. 



6. SURVEY-OF^ SQLAR^.GRICULTOBAI^ DRYERS , Technical Report T 99^. Brace Research 

Institute, MacDbnald College of McGili University^ Ste Anne de Bellevue, 
guebec, CANADA H9X 3MI. ^ 

7. PUTTING FiDOD BY , Hertzberg, R. , Stephen Greene Press>, Box 1000, 

Brattleboro, VT 05301, USA. 

8. SMALL SCALE GRAIN RAISING, logs^.bh, G. Rbdale Press, Emmaus, Pennsylvania, USA, 

_ o 

9. VILLAGE TECHNOLOGY IN EASTERN AFRICA , UNICEF, Eastern Africa Regional Office, 

P.O, Box 44145, Mairbbi, KENYA. 

10. FOOD- PRESERVATION , RURAL HOME TECHNIQUES , Vol. 5, FAO, Ecbhbmic and Social 

Developnent. leries, FA07 Rome, ITALY. 

11. MANUAL eg* IMPROVED FARMED VILLAGE-LEVEL GRAIN STORAGE __METH OPS , 

Dichter, D Assoc., 1978.- ^ 

12 . HANDLING & STORAGE OF^^OiX^aRAI MS -JIK^TJRbP AND SUBTROPICAL AREAS , 

Wall, D.W. 1975, 2nd Ed. Food and Agricultural Organization of the 
Ur.it^d Natibhs, Rome, ITALY. 



13. POST HARVEST FOOD LOSSES IN DEVELOPING CO UNTRIES , U.S. National Academy 

of Sciences> 1978. 

14. SMALL FARM GRAIN STORAGE / Peace Corps In fbrmation Collection and Exchange, 

806 Connecticut Ave., Nl>?, > Washington, D.C. 20525, USA. 

15. SOLAR FOOD DRYER, Rodaie Plans, 33 East Minor St., Erhmaus, PA 180^^. 
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i6, PROGRAMMING T^D TRAINING TOR SMftLL FARM GRaiN STGRft^E , PC ICE, 806 ' 
Connecticut Ave, , NW. Washington, D*^- 20526 



17. I>Q W TEMPERATUR E AND SOIUAR GRAIN DRYING HANDBOOK - Midwest Plan Service. 

Iowa State University, Antes, lA 50011, USA. 

A- 

18. r-^TJlARVEST GRAIN LOSS ASSESSMENT MEliiODS , American Association of . 

General Chemist's, St. Paul, MN, USA^ 
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HANDOUT Rl 

0«na ferion 

This handout is intended for those who would, lilce more 
technical ihf brmatibn oh the design of solar dryers. 
Technical information is given in a step-by-step method, 
showing how an enclosed sdlac dryer can be designed and built 
for any crop under any climate condition by showincj many 
examples. This handout refers to and cdmplements other 
hahdouts' in the Participant's Ndtebpdkr_ especially Ha^ 
2A^ 2Br 5Bf 5Cr 6Rf 13R, 13B and 13C. The following acts^ as 
a decisidn-makihg fldwchartf reference guide as well a;^ a 
table df cdntents. \ 

Before you begin to design a solar crop dryer^ yj5U need to 
decide on the crop to be dried and the weight of the crop to 
be dried at one time. Then follow these steps: : , 

^ Step Rr HOW to find percent moisture, wet basis 

Step Br How to find the weight ^f water that needs to 
be removed from your crop 



Step HOW to find out how much air has to pass 

through your crop to dry it 

Step How to find the volume of air from the weight 

of air 



Step How to' find the flow rate through the dryer 

_ -&t^p- F , — — How -t d-f ind the a re^ of sol a r col lee t b r needed 
Step G, How to f igtare vent area heeded 

Then compile this information ihtd a rough plah^_ model or 
design^ evaluate it for cbsti, simplicity^ feasibility, etc. 
and eJ^ther build it _ dr re-desigh it^ -repeating, the above 
procedures^ using different numbers (i. e.^ try drying less 
grain^^ or_ pre-dry your crop by air-drying, or install a 
fuel-fired^ rainy season dryer, etc.) 
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Technical Solar Dryer Design Information 

"Step" ft 

How to find percent moisture (M) ^ wet basis: 
166% (w-d) 



H = w . Example: 

Where: 10kg of fresh maize 

weighs 8Rg when dry 

M ^ percent moisture 

w = 10kg 

w = weight of wet sample _ _ 

d = 8kg 

d = weight of dry sample _ 

inrjo- Mn—p^ inns, r o \ 



*dry = bvendried at_222PC H = 10 =10 = 20% 

(450OF) for 48 hours 



How to find but how much water (m^) must be removed from your 
crop: 

Use the formula: Example: 

W j— n ^ i ^^ W f 4— How much water must be removed from 

% = 100%- - Mf : 

ibdkg of groundnuts in reducing the 

where: 

initial moisture of -26% to the final 

in^ = mass (weight of water to 

be removed) moisture of 14%? 
Wi = initial mass (weight) of _ 

crop to be dried Substituting: 

IQQicQ (2g-i4) 



Mj = initial percent moisture m^^ = 106 - 14 

of the crop 

= 160 X 12 = 14 kg 

Mf = final percent moisture 86 

of the crop 5^- 
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fechhical Solar Dryer Design ^nf ornmtton 

How to find out how much air has to pass through the crop to 
dry it. 

There are two methods: 

1. using the psycrometr ic chartr and 

2. using the energy balance equation. 



I 



^^hroitietric chart 

Example: You want to dry one kilogram of rice from initial 
moisture. content bf 22% to the final moisture con- 
tent of 14% using the dryer shown: 



Section view through a solar rice 
dryer : 



Height « 4 meters 



I 




ERIC 




Handout Al — Page 4 



Technical Solar Dryer Design Information 



The ambient air temperature (^t3_ in the diagram) is 30^2 and 
the relative humidity (RHj in the diagram) is 80%* Ambient 
air is shown as Point ft on the sample psychrbmetr ie chart: 



As the ambient air (Point A) is heated in the solar collector 
tpre-'heater) part of the dryer, the air heats to 45^0 it2)_ 
and the relative humidity drops to 35% (RH2) r which is Point 
B bri the psychrometric chart. The path A - B represents the 
heating of the air in the solar collector, keeping a constant 
humidity ratio and so moving^ parallel tjo the^ dry bulb 
temperature axis. As the^eated air passes through the riee^ 
it picks up moisture from the rij:e and cools down, ihovihg 
along the curve of the wej: bulb temperature. initially^ when 
the rice is quite wet, the air picks up a lot of moisture 
from the rice. This increases the relative humidity |95%> 
RHj,_ and lowers the temperature to 31^6 (to t3), which is 
.Point e on the psychrometric chart * 



i 




Dry Bulb Temperatare i e) 
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Technical Solar Dryer Design Information 

Latere as the rice becomes drier, the ..ait picR|_^_up less 
mbsture from the rice and its relative humidity (75% = RH4I 
does hot increase as much and the temperature J35oc, t4) does 
not drop as much. This is Point D on the psychrometr^c 
chart. Th^ humidity ratio rose ftora i).0225 /|^oint 
0 0275 (Point D) . The difference (0.D275 - 0.0225 = 0.005 
is the amount of water (kg water vaper per kg of dry air) 
carried away from the grain by the air* 

The equilibrium moisture content (EMC) (see Handout i3Bj of 
the rice at Point C can be found in Table 1, "The Equilibrium 
Moisture Cpnttnt of Rough Rice, Per Cent Wet Basis : p 
=3lOC and RH^ = 95%. By ihterpblatih^ and extrapolating the 
figures in Table 1, Point C has an EMC of 18% (which is still 
tod high for one year's safe storage). 

The EMC for Point D (t4 = 34OC and RH4 = 75%) can be 
interpolated fr^om Table 1 and found to be 14% (which ts the 
desired final moisture content and the moisture content tor 
One year's safe storage). 
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Table 1: Equilibrium Moisture Content* of Rough Rice, Per Cent Wet 
Basis 



Dry Bulb 

Temperature 
(OC) 








Hiimiditv Of 


Air 


(%) 




. 20 


30 


40 


50 


60 


70 


80 


90 


id 


8 


9 


11 


12 


13 


14 


16 


19 


26 


7 


9 


lb 


11 


13 


14 


15 


18 


36 


7 


8 


9 


11 


12 


13 


15 


17 


46 


6 


7 


8 


16 


11 


12 


14 


17 



* Equilibrium Moisture Content is the moisture level at which ^rough 
rice will stabilize when exposed to the temperature and relative 
humidity levels shown. 
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The amount of water to be extracted from 1kg of rice in this 
case can be figured using the equation found in Step B b£ 
this hahdout: 



^Wj, (Mj - M f) Here, m^ = ikg (22% - 14%1 
m^ = 100% - Mf 100% - 14% = 0. 



From the definition of Humidity Ratio (weight of water vapor 
in the air to the weight of dry. gases in the same airj^ it 
follows that the mass of air needed Im^) in this case, where 
Humidity Ratio rose by 0^005^ is: 



G^g^3 kg water = 18.6kg of dry air 

m^ = B.BB5 kg wat^r vapor 



We can transform this weight of dry air (ma) t^_ volume (V) 

with the equation from Step D of this handout: PV = m^ R t 

Where P = 101.3^ kPa^ (normal barometric pressure at sea 
level) r and 



kg of dry air 



t 



3D80K (35^0^ ®K = 273 + ^C) , and 



18.6 kg^ then 



V 



P 



18,6 X .291 X 308 
101.3 



= 16.5 m 



3 
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step £2 Using th e? Eh o roy Balanc e E quat i on 

The Energy. Balance is ah equation that expresses the 
following idea mathematically: The energy available from the 
air going through the food inside a dryer should be equal to 
the energy heeded to evaporate the amount of water to be 
removed from the crop. 

The task in solar dryer design is to calculate ^nd then 
achieve optimum temperature (tf) and air flow (m^ per time) 
to remove the specified amount of water (m^) . 

The formula is: m^ Cp (t^ - tf) = L 

Where: 

ma = mass (or weight) of the drying air 
Cp = specific Heat Capacity of ftir 

Cp = Amount of heat air can hold per degree of its 
temperature rise. 

Cp varies a bit with humidity and temperature^ but uge 
^1.02 KJ/kgOC 



EXAMPLE: 

B- — - — - - 

How much more heat energy (E) can be: held _if__the 
temperature of 3kg of air rises from 35 to 40^C? 

E = 1.62 KJ/kg^e X 3 kg x (40-35) 

= i*02 X 3 X 5 

E = 15.3 KJ (K5 = kilo Joule. 1 KJ = 1 BTU 
= 0*25 Kcal) 

ti = initial (or ambiehtr or inlet) temperature 

tf = final (or outlet^ or maxitnum) temperature 
(see Handouts 2A and 13C) 

m^ = mass (or weight) of_i/atef to be removed by 

evaporation (see Step B) ^ 
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L - Latent Heat of Vapor izat ion of water 

L ^ amount of energy needed to vaporize (evaporate) each unit 
(graiHr pbuhd, etc.) of Water from the crop. \ 

For free water in an open pan, _L = 2,400 KJ/kg (KJ = kilo 
Joules, a measure of energy). For water from crops, it's a 
bitmbre because the water has to be' extracted from the crop. 
L also var ieswith_ temperature anj moisture content, but use 
the amount 2,800 KJ/kg in your calculations. 

We have calculated above (using the formula f rpm Step B) that 
the amount of water to be removed (m^^j = 0.093 kg. We know 
the two constants, L = Latent Heat of vaporization = 2,800 
KJ/kg, and Cp = Specific Heat o£ Air ^ 1.02 KJ/kgOC. 

Assuming initial ^temperature (tjj = 450c and the final 
temperature (tf) = 32^C, we can substitute into the Energy 
Balance Equation: 

(ma Cp (ti - tf j = L) 

to get: 

m^ L Q-Q93 x 2,800 

ma = Cp (ti - t£) = 1.02 (45-32) = 19.6 kg of air 

We can translate this figure to m^ using the Rule of Thumb 
from Step T: (i kg o f air = 0.9 m^ or PV = ma Rt and we get « 
17.3 m3 of air. 

Notice that this result (17.3 m^ of air) is hot identical to 
the 16.5 m3 of air calculated in Method Number 1> using the 
Psychrometr ic Chart. However^ the results are close enough 
for solar dryer design work. 
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How to figure volume (V) of air from weight (m^) 

Air is usally quantified by its volume (V) ^ pressure (P) and 
temperature (t) • 

use the formula: PV ^ mg R t 

Where: 

P = Pressure (in kiloPascals^ or kPa) 
V = Volume (m3) 

t = temperature (^Kelvin, or ^^K) (^K = 273 + ^e) 
m^ = mass (weight) of air 

R = A constant factor, equal to 0.291 kPa in3/fcg 
Example: 

What is the volume of ikg of air at 30Q^K 127^C) and 
barometric pressure of 101.325 kPa? 

Substituting: 101.325 . V ^ 1 kg x 0.291 x 300^8 

V = 87.3/101.325 = 0.86 in3 

(The Rule of Thumb is that the volume of lkg_ of warm air 
(35^c or 3d8°K) and normal pressure (P = 101.325_ kpaj_ is_0,9 

m3. ^Notice how the volume of air changes slightly with 

temperature and relative humidity on the psychrbmetric chart. 



M2 



Technical Solar Dryer Design Information 



Step J 

How to figure air flow rate: 
Example: 

we want to dry IrdOOkg of rice. We know, from Step C> that 
it takes approximately 17 of air pet kg of rice^ so for 
lyOOOkg, we will need 17,066 m^ of air total. If we assume 
it will take four days to dry the grain at 7-1/^ hours of 
sunshine per day, this air will take 30 hours to flow through 
the grain, which is: 

17.000 m3 = 566.67 in3/hr = 9.44 m3/inihute 
30 hours 



How to figure area of solar collector heeded: 
Use the formula: 

A = yptal Energy Required = X L X K.,.- 

Energy Available , Q x E x D 

Where: 

ft = Area of solar "collector needed, (m2) 

m^ = mass (weight) of water to be evaporated 
(0.093 kg wat e r x 1,000kg grain « 93kg) 
kg grain 

t = latent heat of vaporization = 2,800 KJ/kg 
K = a constant to convert from kj to MJ = 1 MJ/l,00d kj 

Q = the daily insolation rate = IS MJ/m2 day 

\ __ 

E^x^the efficiency of the solar collector = 25% 

D = huinber of days ^ 4 (from step E) 

Notes: ♦MJx* mega Joule = 1,000,000 Joules = 1,000 kilo 

Jdulljs = l^Obp kJ _ 

♦epical, insolation rates range from 5-25 MJ/m^\ 
day, but use 15 MJ/m2 day 
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A = 



^ofeaj. Energy Re quired 



A = Energy from solar collector 



26Q.4 HJ,. 
15 HJ/m2 



= i7.36 m2 



93 kg X 2,800 M x 1 MJ 

1.000 kJ 



m2 day 



X 25% X 4 days 
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HOW to figure vent area (two methods) 
Method 1 ; 

If you have the required flow rate already figured (see Step 
E) , then use this formula: 



Vent Area 



(cin2) = air f 



0.0004 \/heifht (m) x ^ t ("C) 



vent area 



Example: 

Step E shows a flow rate Of 9.44 ffl3 /minute is required to dry 
our 1,000 kg of rice in four days. Checking our other 
resources {Handouts 2A, 13C) we find that the ^maximum 
allowable drying temperature for rice for human food, is 45 C.^ 
The ambient air temperature is 30°C.' Change in temperature 
(/ t) = 45OG - SO^C = 150c. Assume the vertical height of- 
the dryer is 4 meters between inlet vent and outlet vent. 
Substituting: 

^ " - ni3/iniii = 3,047 cn^ 

_ • 

0^.0004 V 4 X 15 X „ 0.0664 x 7.75 
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V^t Area 



If you have calculated a collector aperture (area) and have 
some idea of solar intensity (ihsblatibh Rate), then use this 
formula: » .- 

Hnurly InsQ-Haf-Tnn ftafcP (kac 



b.Ol X ^ t V Height (m) x ^ t 
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Technical Solar Dryer Besign Irif brination 

Assume that a maximuS of 15% of the total dliW radiation 
falls in the hottest mid-day hour (0.15 x 25 VU/m^ day = 3.75 
MJ/ni2 hr). Converting to kcal/in2 hr^ 

feggai • ■ ^ 

3.75 ai X 23 9 _m2 = 896 Rgcal/iti-' hr 

iti^hr , K5/m^ 

Use the collector aperture (ft) found in Step F: ft = 17.5 in2 
.Let ^ t = and Height = 4 m 
substituting : 

fl9fi KQcai/in2 hr^ 1 7.3^ OS^fiSQ = 13/380 cm^ 

vent area (cnt2) = 0.01 x 15°e V4in x 150C ^ 0.15 x 7.75 

Note:This vent size area has been calculated using a very high 
insolation rate. By substituting a high insolation rate* 
your vents will be large enough to always prevent 
overheating, even Under the itiost intense sun conditions^ - If 
the sun conditions are hot at their, maximum, you can always 
close the outlet vent to raise the internal temperature of 
the dryer, if necessary.^ (FOr example, with the lower 
insolation rate of 15 MJ/m^ day, the vent area will only need 
to be 8,630 em^^ or about half.) 
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THE P5YCHR0HETRIC CHART 

The upper curve of the chart is for saturated air and is labelled 
wet-bulb and dewpbirit temperature , (The wd rd "dewpo i nt " arose frbm 
the observation that dew forms on grass when the gra^s cpplsi by 
radiaiton to the sky, to a temperature equal to or }^ss than the 
wet-bulb temperature of the air above It.) ^ 

the other curves pn_ the psychrometric chart that are similar in 
shape to tha wet-bulb line are" Tines of constan t relative humidit ji^ 
(in defiriitibhi relative humidity is a ratio:^ the partial 

pressure of the water vapor at a given temperature 4" the saturation 
pressure of the water vapor at the same temperature. The scale at 
the left side of the chart gives the pressures^ 




Dry bulb temperature ( 6) 



The straight lines sloping gently downward to the right are lines 
of constant wet-bulb temperatures. The intersection of a dry- 
bulb and a wet-bulb line gives the state of the air for a given 
moisture tohtent and relative humidity. The 1 i nes of constant 
wet-bulb temperature also give v a 1 |j e s of c_o n s t a^ t e n t ha T^y 
(total heat cbhtefntji measured in ^leat units per unit weight 
o f d ry ? 1 r i - ^ 
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Other lines sloping more steeply to the right give the speci f 1c 
volume of xtt^y^3lr > the volame occupied by one Mlbgram of dry 
air under the indicated conditions^ 

In exaihinfng a psychrometric chart, note tfiat: 

• Processes in which air is heated or cooled without change in 
fiioisturecdntent give horizontal lines. Heating along such 
lines will decrease the relative humidity^ while cooling 
will increase iti 



• The wet-bulb terop;?ratur3 lines , slbpihq downward to the 
right, arc lines of adiabatjc cooling (where there is rib 
change in heat content). These lines typify drying pijb-- 
cesses in which air is passed over the surface of wet ' 
material and is cooled by evaporation of water from the 
inaterial. tines of constant total heat ^ paral 1 el these 
wet-bul b lines* 

• Although no processes follow the lines giving the specific 
volume of dry air, th^se lines show that at any given 
dry-bulb temperafure> the density of air decreases as 
either the temperature or the relative humidity rises. 
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Di rectiDiial 
Compass 




Plu^b 



I 



Step 1 Find the azimuth of the 
obstacle (tree) lining tip ydUr 
.eyes the center or the cbmpass 
and the obstacle. B sure the 
cbmp^ass is corrected for magnetic 
variation. Bead the azimuth of the 
obstacle, 160^ in this example; 



Find the altitude by 
up your eye with the 



Step ^ 

lining _ 
top of the obstacle along the 
straight edge of the protrac- 
tor. The plumb bob Will reg- 
ister the altitude, 20^ in 
this example.. 



CI 
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December 21 Sun Path 



e 



90 160 180 

Solar Azimuth (Degrees) 



270 



360 



Step 3 
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.Plot the azimath (160° from Step 1) and the altitude (20^ 
from Step 2) an the shade-, tria jjpi hg worksheet a=s shown. ^If 
the December f\ sun path does riot cross the image of the^ 
obstacle (jtree). the obstacle will riot shade the collector 
at this solar site. 



Step 4 Locate alf possible obstacles and plot them on the^|hade 
mapping Worksheet. Analyze the data to deterimne If the 
potential so1ar_s1te is actually a^good solar site. 
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80 iOO 120 J40. ,:I60- -I80 -tor 220 
SOLAR AZIMUTH (Begrees) 



r NORTH LATITUDE 



240 260 280 300 320 340 360 
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^RBBliER SQbVING MODEL 

Buckminster Fuller said that a probl^erh well stated is a projjlem 
solved. In order to state a probl e:n cbrhpl etely and well, as 
much rel evant ■ information as possible must be gathered. The 
fdllbwihg model is designed to assist in the definition of the 
problem, the examination of all its aspects and an acceptable 
resdlutibri to the conflicts and challenges presented by it. 

In the model, first the original problem is stated. This may also 
be a goal, objective or issue. 
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fhehi the factors relating to the problem are listed. The problem 
inay be defined as a temporary equilibrium between factors that 
move toward change and those that restrain it. In order |o solve 
the problem, the eqUil ibrium or tension must be broReh^ The _ _ 
equilibrium may be likened to a force field: the problem Is held 
static between opposing forces that push and pull. All factors 
are listed that have any bearing on the problem; One list notes 
the driving forces toward resdlutibh and another notes factors that 
serve as restraining forces. The aburhalistic "w's" are useful in 
identifying the factors: *ho , what, why, where * when and how. 

The problem redefined or restated is considered next. After all 
the factors both for and against resolution are identified* the_ 
real problem may emerge. This- may be a simple restatement of the 
original problem or it may be another problem entirely, based on 
new information provided by examining the various factors. ■ 

Hany and different Tdeal are p^h^^^^ . r x " 

ah ideas, suggestions and possible solutions are Jisted without 
discriminating among them. These serve^to either increase the 
forcps driving towards resolution or decrease the restraining 
forces. The braihstbrmed list may be comprised of logical* 
sensible ideas as well as those that seem crazy or not at all 
feasible. It should be remembered that most of the important 
or major inventions of the world had their origin in a strange _ 
idea that somehow worked! Therefore, judgment should be suspended 
during this phase and all creative suggestions listed, regardless 
ef their initial appearance. 

To devise a solution to the problem, a selection and comparison 
of the various ideas are made* thereby generating concrete and 
potentially viable solutions. 

Each potential solution is evaluated to determine its acceptance 
by those affected by it. If the solution is not acceptable, 
another solution must be tried. if it is viable^ then it is 
implemented and the problem has begun to be resolved.' 

One way. of remembering this model is to term it the OFPISft 
(as in the leaning tower): 
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6 - Brigirial prbbl ein 

F - Factors 

P - Problem redefined 

• I ^ Ideas 

S * Solutions 

A * Acceptance 

PROBbEH SBbVINiS HBRKSHEET 

. 5 

6 - Original Problem 



F - Factors : Driving Forces 



ilest 



P - Problem Restatement 



I - Ideas 



S - Sbliitibh 



A - Acceptance 
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